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The Water Development Department (1)

e History:

1896: Established as a Section of the Public Works Department with
responsibility for domestic water supply and irrigation. e

1939: Independent Government department called “Water
Supply and Irrigation Department” (W.S.1.D.)

1954: Name changed to “Water Development Department” (WD D

1960: Independency of the Republic of Cyprus: The department came
under the Ministry of Agriculture, Natural Resources and
Environment.

15. Nov. 2010: The “Integrated Water Management Law 79(I)/201 !
is put into force. It assigns the integrated management of water to ;l'
the Water Development Department.




The Water Development Department (2)

e Mission:
— Implementation of the water policy of the Ministry of Agriculture,
Natural Resources and Environment
— Main objectives:
* Development, protection and management of water resources

e Assurance of sustainable use of the resource

e Structure:

— Several divisions: Hydrometry, Hydrology&Hydrogeology, Planning,
Design, Sewage & Reuse, Construction, Water Supply Systems,
Irrigation Systems, Mechanical-Electrical Services

\ N7 .
wWwh 't o
— District Offices: Nicosia, Limassol, Paphos, Larnaca & Ammochostoia- ‘;}’J’




The Water Development Department (3)

 The mission of the Department with respect to water data
collection (Law 79(1)/2010):

— To conduct activities related to the investigation, monitoring and
research of the Republic's water resources [Art.3(2)6]

— To conduct water monitoring and control programmes [Art.3(2){]

— To collect, evaluate and maintain data and information on the
available water resources and on their quality [Art.6(1)wa]

— To construct, maintain and operate hydrometric works [Art.6(1)wy]
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— To keep registers and data bases [Art.6(1)w8]




Data collection — monitoring programmes
Water Quantity (1)

e

A S i | Water category Rivers

Monitoring programme | Streamflow

e v # sites 52

Frequency continuous/mean daily flows

Parameters streamflow

Time series Since Oct. 1965
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Data collection — monitoring programmes
Water Quantity (2)




Data collection — monitoring programmes
Water Quantity (3)
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Data collection — monitoring programmes

Water Quantity (4)

——

ffesie &)Vyater category Groundwater
- /Monitoring programme | Springflow
# sites 50
b"Ié?equency 1/month
Parameters Springflow, temperature
':r??me series Many since 1950s

N/S\
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Data collection — monitoring programmes
Water Quantity (5)




Data collection — monitoring programmes
Water Quantity (6)

e Groundwater levels
— More than 1100 boreholes are currently monitored
— 84 boreholes for purposes of WFD

— Organized an 27 regional networks

— Frequencies: 2/month — 2/yr

— Timeseries: Many since 1960s



Data collection — monitoring programmes
Water Quantity (7)

14 December 2011

. Capacity
Reservoir
MCM

Kouris 115,000

Inflow

Last
24hours
MCM

Present storage
Total
since 1/10
2011

MCM % storage

44,872 39,0

Storage

Storage, same day,
last year

MCM

% storage

Maximum storage

MCM

2011

Date

Asprokremmos 52,375

32,713 62,5

Evretou 24,000

12,814 53,4

Kannaviou 17,168

9,935 57,9

Kalavasos 17,100

5,945

Lefkara 13,850

3,135

Dipotamos 15,500

0,000

3,643

Germasogeia 13,500

3,218

Arminou 4,300

1,529

Polemidia

3,400

0,915

Mavrokolympos 2,180

0,177

¥yzakia 1,690

1,004

Xyliatos 1,430

0,772

Argaka 0,990

0,189

Pomos 0,860

0,302

Kalopanagiotis 0,363

0,363

Agia Marina 0,298

0,048

Achna
TOTAL

6,800
290,804

0,083
41,8

68,904 26/4

31,084 59,3 40,116 9/5)
12,918 53,8| 17,687 29/4
11,867 69,1 15,756 13/4
5,761 33,7 7,794 16/5
3,960 28,6 5,091 16/5
4,496 29,0 6,033 17/4
5,824 43,1 8,016 3/9)
2,071 48,2 4,044 17/6)
0,770 22,6 1,709 15/4
0,944 43,3 1,379 7/4
0,959 56,7 1,690 26/4-11/5
0,695 48,6 1,430 25/3-10/5
0,128 12,9 0,990]11/3-27/4
0,214 24,9 0,860] 23/2-6/5
0,363 100,0 0,363] 1/1-5/7
0,145 48,7 0,296 13/4
1,566 18/4

137,864

47,4

182,177

2/5

Water category Reservoirs
Monitoring programme | Storage

# sites 18

Frequency Daily

Parameters Water Level, Storage

Time series

Varies, most since 1990s




Data collection — monitoring programmes
Water Quality (1)

 Monitoring for implementation of the EU Water Framework
Directive — Surface Waters
— 45 river monitoring stations, frequency: 9/yr

— 13 lake (reservoir) monitoring stations, frequency: 4/yr, 6/yr

— Elements for biological monitoring: macroinvertebrates,
phytobenthos, macrophytes, chlorophyll a

— Parameters for chemical monitoring: Metals, VOCs, Pesticides, PCBs,
PAHs

— Supporting parameters: nutrients, microbiology, exotoxicology,

\ SNl |
physico-chemical parameters (Temp., pH, EC, DO, Turbidity) ‘51 ' ;1,’
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Data collection — monitoring programmes
Water Quality (2)




Data collection — monitoring programmes
Water Quality (3)

 Monitoring for implementation of the EU Water Framework
Directive — Groundwater

— 88 monitoring stations: 85 boreholes, 3 springs

— Frequency: 2/yr
— Parameters for chemical monitoring: Metals, VOCs, Pesticides

— Supporting parameters: ionic analyses, physico-chemical parameters
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Data collection — monitoring programmes
Water Quality (4)




Data collection — monitoring programmes
Water Quality (5)

 Small reservoirs monitoring programme
— 21 reservoirs, frequency: 3/yr

— Parameters: lonic analysis, nutrients, physico-chemical parameters;
other parameters (e.g. metals) are added if needed




Data collection — monitoring programmes
Water Quality (6)

 Major springs monitoring programme
— 50 springs, frequency: 2/yr

— Parameters: lonic analysis, physico-chemical parameters; other
parameters (e.g. metals) are added if needed

 Monitoring of village drinking water sources

— Large number of boreholes and springs, frequency: 1/yr

— Ad-hoc samplings are undertaken if needed
 Monitoring of water temperature of major reservoirs

— All major reservoirs, frequency: 2/week, since 2009 \51 | }gf

* Monitoring of physico-chemical parameters in rivers N

— >60 sites, frequency: 1/month




Main data base “Cymos” (1)

e How does the data get in?

 Dedicated import tool for water quality results from the
State General Laboratory (connection with LIMS)

 MS Excel import templates for most other data
e Excel import templates can be customized for each specific data
type
e Bulk imports of historical data (by db manager)
* Dedicated import interface for manual input of water,
quality data (related to samples) ‘51‘ f f
-:hhb

e “Normal” manual input




Main data base “Cymos” (2)

e Map interface for
station selection




Main data base “Cymos”

‘i Netter - Delft Hydraulics - [hymos.ntw]
P File View Select Options Tools Help

D& 3 @ |mes s [VARBES | x|=wss
o
- — o0 * Information
— &l rivers.shp Start date: 07-09-1960 00:00:00 End date: 30-09-2011 00:00:00 Time Base: -/0
-Major Towwns and Citie... Stations I Time I Parameters I Series I Samplez I Functions °
|:| CY% Regions.shp
[ |watersheds_regionshp ECI Entry and Edit 0 n ava I I a b I e

— Coastiine.shp -3 Time series valdation and complation
-0 Stage Discharge Graph

F D 4 rdztt;‘);t:ﬁ';:‘:zgu) * Bit' Data Col.'npilation ) K —I it d ata fo r
* Dam station (151) BICI Time series analysis ,",’ Table i

A SpringFlove station (536) #-01 Presentation Goto JJI', 4

) StreamFlow station (3... | Euian (oo Hepet

B Grounchwater station (... R Se I e cte d
E] coastal station (104) . Save

r Hetwork Branches - | Ewport 258 o 13-7-7-85 °
tat
i X station{s
--* Selection Info
— Stations: 1 — Date r P ters: GO0 — Sefies: 75
Station ID | Station hame: | Station Tupe Sl IE|1 0151560 000000 Parameter |D | Parameter name Station [0 I ParlD Start d
13-3-395  Ewrpchou Strearnflow ¢ End date: Im ® All pararneters 13-3-395  Alachlor
12-3-3-95  Alkalinity
Time base: I_ 333485 Abazing
- 333485 B 16-02:
ikt [o 33395  BICARBONATE
333485 BODE
333895 BODAE_diss
33385 BOROM
3334895 Ca 16-02-
333485 Cd
3338 O 16-02-
333495 ClFenVinPhos
3334895 Co 16-02- ‘ r I
333495 C02 16-02- L, H
333485 COD 1 N 7
133395 coli_tatal
333495 colour
333495 Cr | ‘ ‘ !
333485 Cu 16-02-
333485 DO 16-05- "a ‘:"
333495 DOX .Y
33395 DO%_field 13-02-
33395 DO_field 13-02-
13-3-399  DummySGL
33395 E.Coli
33395 EC_field_mS




Main data base “Cymos” (4)

Start date: 01-09-1960 0C:00:00 ° °
Statiohs I Time I Parameters I Seres I Samples I Functions ] ® Query Inte rfa Ce for Statlon
A R Lo ctioniD =] ke =] [tz = | .
Execute Query | Selectlon

»~* Cymos Functions

[Location| D] LIKE "%3-1-1%

 Time period selection

LocationlD | LecationMar| Tupe |Metworks  |FRegion | District] | Willage | MajcrBasin | Riverh
K.arnpos Strearmflow & All Streamfla 3 - Marfou | Lefkag 1427 - F.amg =ERD

]jﬁ;'tam zggg »=* Cymos Functions
- Famp
oo iy Start date: 01-03-19

r3-1-1-70 K.arnpos Strearmflow & WFD Groun 3 - Marfou | Lefkag
r3-1-1-70 K.arnpos Strearmflow & Streamflowl 3 - Marfou | Lefkag
r3-1-1-70 K.arnpos Streamflow & parameters | 3 - Marfou | Lefkag

a
a
a
a
231110 Apia Trias  Springflow 5 Al Springfloy 3 - Morfou | Lefkosla 1425 - Geral YERAI . . .
31110 | AyiaTrias  Springflow 5 WFD Groun 3-Morfou  Lefkesla 1425 - Geral YERA Stations | Time | Parameters | Series I Samples |
231110 Apia Trias  Springflow 5 parameters | 3 - Morfou | Lefkosla 1425 - Geral YERAI
#31-1-20 | Chrome Mire Springflow S A Springfloy 3 - Marfau Lemesds B013.02 - Pe TROO .
#31-1-20 | Chrome Mire Springflow SOWFD Groun | 3 - Marfou | Lemesgs B013.02 - Pe TROO Mm I Farameter I Start Date I End Date I
£3-1-1-20 | Chrome M Springflow 5 parameters | 3 - Mafou | Lemesps 501302 - Pe TROO r3'|1?EI B
r3-1-1-70 Ca
r3-1-1-70 Cl
r3-1-1-70 Co3

r3-1-1-70 EC_lab
r3-1-1-70 hardnz_total

~=* Cymos Functions

Start date: 01-09-1360 00:C r3-1-1-70 HCO3
Stationg I Time I Paramgters ] Series I Samples I Functi r3-1-1-70 K
r3-1-1-70 kg i I
31170 Na i Y
370 NO3IN ¥ k
31170 pH_lab '&1 I
— | 3-1-1-70 [.inztant U
31170 S04 b
Start date: ||;|1.|:|5|.195|:| 00:00:00 Ealendar...' r3-1-1-70 TDS

£3-1-1-10 [1.5pring 04-05-1955 03121976

End date: —30.03-2011 00:00:00 Calendar.. | 31120 OSping  2810-1971 05-10-2008




Main data base “Cymos” (5)

" Series selection

13-3160Ni _ Geies |

Sernes info I

Flag info

Data properties in period:
13-11-2007 to 21-05-2009
[Monequidistant]

No. of values

Mo, miszing:

Largest gap:

Pelinirum:

I aimuim:

tax rate of rise:

tax rate of fall:
Average:

] Sernies chr

103.48
10428
108.83
1366333

Sample information
D

Hame

Department

[ e [ 33160 |
13-31-60 Enterococcus -] | N Remarks
'g:gj gg Ethylbenzens 13-11-2007 00:00:00 5.2 replaced O with 50% of LOG (0.003)
BIIE0 Fascalcol 10-12-2007 03:00:00 109,43 replaced 0 with 50% of LO@ [1); LOD =0.33
G31E0 Fe 22-01-2008 00.00:00 065 replaced 0 with 50% of LD [0.003]
r3-3-1-60 hardns_tatal 11-03-2008 00:00:00
'gg} gg nmglb i J 15:04-2008 000000 0152 replaced 0 with 50% of LOQ (1): LOD =033
e 3’* utcien 2011-2008 DO:00:00 < 0.1 replaced 0.03 with 5% of LOG [0.2); LOD =C
3-3-1-60 |sopropylben 11-12-2008 00:00:00 0.6 replaced 0 with 50% of LOG (1), LOD =0.33
133160 2201-2009 00:00:00 0,396 replaced 0,591 with 50% of LOQ [1)
13-31-60 Methylene Ch 26032003 000000 1525 replaced 0 with 50% of LOG (1); LOD =0.33
R I 22042003 00:00:00 3659 replaced 0649 with 5% of LOQ (1)
23161 N_toLog 21-05-2009 00.00:00
3-3-1-80 N_total
33160 Na
r3-3-1-60 Naphthalene
r3-3-1-60 n-Butylbenz
33160 HH3N
33160 MH4
133160 NHAN
v NOZH
23160 NOD3
3160 HO3N
r3-3-1-60 n-propylbenz
13-3-1-60 o-splene
3-3-1-80 P_total
23160 Fb
r3-3-1-60 pH_field
23160 pHlab
r3-3-1-60 prispropylto
r3-3-1-60 PO4_sol_reac
13-3-160 (Linstant
r3-3-1-60 Salmanella
3-3-1-80 secButylbenz
133160 504 |

Possibility of inspection, entry
and editing of time series

OF-05 2005 00 06 00
0741 008 (00 )
20102005 000000
24-11- 2005 00 0000
15122005 000 00
102006 D000 00
2702 2006 00 0000
3403 2006 00 00 00
1240420086 (PO 0
27032007 000000
24-04-2007 00 0000
306 2007 00000
10,2007 0000
13112007 000000
0133007 000000
2202008 000
11022000 000000
15-04-2000 00 0000
005 08 (0 000
TS 2008 D000 00
1072000 000000
05 3008 00 0 00
011208 0 000
11122000 000000
224012009 00 0000
1503 3009 00 00 00
ETGELT T
Z04-2009 000000
21405 2009 00 0000
07208 0000 00
27082009 000000

04112004 00 0000

1
124012010 000000
10-02-2010 000000
04T 2000 0000 00
14042000 000000
12405-2010 000000
30472000 00 00
(R TG
17:11.2010 000000
15122010 000000
1240201 000000
TE022001 000000
16032011 000000
13043011 000000
B5201 (000 00

canzE
anzs
0N
<05
oz
01129
OIS
canA
<02
0N
axn

« 0046
< 00045
0234

¢ DOMS
« DLOOME2
Q.0M52
LI

« CUOD46E
« 000452
01784
nEr
[ECH
01561

< DOMS
[155
0158
oy
[ECTH
<007

¢ DOMS

0
Hame :

Cimpastimert

e Graphical editing is possible

0420005

04212008

o200

]




Main data base “Cymos” (6)

 Dedicated export tool
e Numerous other functions

% CYMOS Export Tool

Losations | Parsmeters | Time/Dats|

Lacktian ID: [ Selected Lacations (7]

| Location Nams

Lacation 1D
Nethork [WFD_ivers_aroup =l e

Sambls Postscript: |

18-35-40
132385
136770

Lagsia

Foinikaria
U5 Kouris Dam

Execute

Seath Results (7]

1-3505 Lazarides
Location |D | Location Name > | 19-6-2-60 Kiyns U5 Turnel Outlet
12-26-60 Skarfos

Remave [

%, CYMDS Export “Taol
Losations  Parameters | Time/Data |
Selected Palamm\
a [imene) |
/s [ Select Al

inflow MCH/d

.instant Select Mone
irmarm £

Farameter Group

chser

Min Minimum ohserved flow

Q

Q. Punp w3/ ke Flow Rate Parameter [0
Q.Spring 1/s Observed Springflow

Q.springEQ /s Springflow lin. interpolated

Q.springNonE  1/s Q.springNonkE

AT S TRT Fmantitn Sratne

%4 CYMDS Exporr Taol

anatinnsl Parameters  Time/Data I

. Achive Period

Statt Date: [14/12/2001 D000 ~
3 EndDate: [14/12/2071 00:00 -

'mos Functions
Start date: 07-05-1960 00:00:00

Functionz

5= Entry and Edit
B Stations
= Station characteristics
= Remarks
= Edit station groups
- = Gauge zero levels
= Cross sections
B Time series
= Series characteristics
~= Remarks
= Edit and validate time series
- Samples
= Sample Information
B[ Settings
= Current meters
= Catchments
--= Seazong
= Parameters
= Parameter gioups
= Contents table database
= |mpart/Expart
5= Time series validation and completion
2 Relation curves
= Edit relation curves
= Regression analysiz
-l Completion
= Gap filing
= Advanced completion and correction
= [Graphical representation
= Tabular representation
= Yalidation tests
= Series homogeneity tests
= Min-mean-max series
5= Stage Discharge
B Flow Measurements
= Edit flows measurements
.= Edit stage-dizcharge measurements
=-[& Rating curves
= Edit rating curves
= afith rating curve
5= Data Compilation
B Areal series
= Edit areal series relations
--= Series ransformation
5= Time series analysis
L= Basic statistin
= Statistical Tables

5+ Presentation

End date: 30-03-2017 00:00:00
Stations I Time I Parameters I Series ] Samples

=1 3
Time Baze: /0

Graph |

Tee |

Goto

| Function

Fepart |
Save |
Erport |




Other data bases @ WDD

= Artrjogic Adeiwv [ EwTpRoewy

Ap. AitgTy ! - - I
= I— Aitnoeig Adziwyv MewTpnoewyv
- .
A Ovopa (a):  [ERENH Enifiero (a): |[OEOAOPOY | ap. Tavrorprac (ay: o We I I p e r m It S d ata b a S e
Ovopa (8): | Enigero (B): | | a0 revrorgracemy: ||

‘Ovopa (v): | Enifero (yv): | | Ap. TauroTnrag (v): l:l o
e | \ * Includes also:

ArcoBuvor : |KOPYAARAON B A AAATAMIA 2321 Enapyie : Ap. Evepeiac: l:l
Kivro Tah. : Thépovo: [ oa: [ ] ° Information on

Axiovpynalnike Arc ;. Iparouti Apmiovpyi@nke Eng:  8/10/2009 10:42

AvaZiinon pe :

R — R Y s abstraction from
s v TR | o ] private wells

Tevkes Minpomopiss | Asntopdpeieg Altnong | Zuwnunéva Evypopa | Asntopfpeies Epyou || Enveoprviion | Yopopetprrée | Aokpoanine Byvringn | Knukée dvaidoag

Aoz

p Dawéon Enapict | u'aan xéBm Touio | fbRO5 | EodEDS) | NothEDST astG‘SE NmthG ® Water quality data
from private wells

‘ e Results of pumping

Tinag Altnang Hogaia sl i slEralineio: Kardataan EvkpiBinke Ap. BBsiog ﬁiﬁ%gﬁ‘?f

Nepois Fumyoyic Ffayuwyic H I I
28_Kep.351_Awdpufn Gpéatag | 250 1740872003 | 07/10/2008 | Yes | 4545 tests fro m p rlvate We s

1_M73_80_AEY-Avdpuln 500 |31/05/2D11 105/07/2011 ‘EKEﬁEI‘]KCAEBlC( [ ‘AEW2/54!E
Wy 7,
s o
% -
- ', ']

Pt




Other data bases @ WDD

 Water invoicing system

e Data on water use in Government Water Schemes
e Various other data are collected, e.g.:

* Quantities of produced desalination water

* Quantities of re-cycled and re-used water

e Quantities of water supplied to Water Boards

* etc.




Regular data provision to E.U. and
international organizations

e Obligatory reporting to the European Commission in the
framework of WFD implementation

 Annual data flow to WISE-SoE Eionet (European
Environment Agency)

e Water quality of rivers, lakes (reservoirs) & groundwater (Basic
quality, priority substances, biology)

e Water quantity (streamflows, reservoir storage, groundwater levels,
water balance, ...)

e Eurostat: Water balance, ... \ w7,
e WHO - HYDROLARE: Reservoir storage and water 5153}5

temperatures




Procedures for accessing and utilizing data

 Written request to the Director is needed

e A data preparation fee is charged if the data is provided for
commercial purposes

* For clearly scientific and research purposes no fee is charged

 The interested party has to accept the conditions set out in
the “AGREEMENT FOR THE PROVISION AND USE OF DIGITAL
DATA ”. The form he has to be completed, sighed and returned
to WDD before the data are provided.

\ ]
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Procedures for accessing and utilizing data

e Conditions of the “AGREEMENT FOR THE PROVISION AND USE
OF DIGITAL DATA ”:

 The Data or any product derived from the Data, either digital or hardcopy,
must not be sold, given away, traded, or leased.

e Copies of the derived data must be given to the Water Development
Department in digital form if available.

e The User must supply Water Development Department with a hardcopy (or
a soft copy) of the report and publications produced on the above project.

 The User is permitted to use the Data in demonstrations and displays
provided that the source is properly quoted or a statement acknowledging

Department” is displayed on the demonstrated or displayed object.

that the Data were supplied by the “Cyprus Water Development {51 | ;él'
NS,




Procedures for accessing and utilizing data

e Conditions of the “AGREEMENT FOR THE PROVISION AND USE
OF DIGITAL DATA ”: (cont’d)

 The Data are put at the disposal of the User until the end of ................ , at
which time the Data have to be deleted from all computers of the User
and the CDs or floppy discs have to be returned to the Distributor.

e This Agreement can be modified or terminated by mutual consent of User
and Distributor. This must be done in writing.

* Legal measures will be taken in the case that this contract is breached.
This contract is subject to Cyprus Law.
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Thank you for your attention

ANST Gerald Dorflinger
s;\" Jg Hydrologist
A Water Development Department




