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Black Sea General Information

Part 1: Black Sea



Where is Black Sea



• Black sea has a really badly managed and unsustainable ecosystem and environment.

• With the large population growth and increasing food requirements and the existing 
fresh water availability and the existing water quality, we have a severe water problem 
in Black sea region.

• Because of large existing problems in the region,  lots of projects was funded in black 
sea region.

Growing population

Water use and water scarcity

Nitrate, Phosphate and DDT 

Oil Spills

Endangered species 



Part 2: enviroGRIDS

Content:
Introduction to enviroGRIDS
enviroGRIDS Objectives
enviroGRIDS Work packages
3 main Steps in enviroGRIDS project
Analyses Pipeline
enviroGRIDS information dissemination

Building Capacity 
for a Black Sea Catchment 

Observation and Assessment System
supporting Sustainable Development 



Part 1:  Objectives enviroGRIDS Work packages  3 Main Steps Analyses Pipeline  Dissemination

Coordination team : UNIGE and UNEP/GRID
Coordinator: Dr. Anthony Lehmann
Duration : April 2009- March 2013

Consortium: 27 partners, 15 countries

Total budget: 7.9M€

Introduction to enviroGRIDS

www.envirogrids.net



A team work by the enviroGRIDS consortium…

Introduction to enviroGRIDS



…exploring the past, present and 
future (hydrology) of the Black 

Sea catchment

What is enviroGRIDS
about?

enviroGRIDS Objectives

…build the capacity of scientists to 
observe the environment, the capacity 

of decision-makers to use it, and 
the capacity of the public to 

understand the issues at stake



Build capacity on observation systems in the Black Sea basin

Link, gather, store, manage and distribute key environmental data to have 

improved data access and processing

Create spatial scenarios of key changes in land cover, climate and 

demography

Determine impacts of hydrological changes on societal benefits 

Run the models on the largest gridded computing infrastructure in the 

world (CERN)

produce innovative tools to visualize and interpret data and results of 

integrated models

Provide policy-makers and citizens with early warning and decision support 

tools at regional, national and local levels

scenarios of climate change
temperature scenarios
rainfall scenarios
future land use changes

enviroGRIDS Objectives



Part 1:  Objectives enviroGRIDS Work packages  3 Main Steps Analyses Pipeline  Dissemination

Carrying out the project

1. Model the hydrology
2. Store and process large amount of data
3. Share spatially explicit data

3 main Steps in enviroGRIDS project



Step 1: Soil and Water Assessment Tool

How can we model the 
hydrology?





Step 2: GRID technology

How can we store and process
large amount of data?





CERN super computer center



Step 3:  Spatial Data Infrastructure (SDI)
& Group on Earth Observation System of Systems (GEOSS)

How can we share
spatially explicit data?



GEOSS: A Global, Coordinated, Comprehensive and 
Sustained System of Observing Systems



Ecosystem 
Degradation

Flood Health

Access to  Water

Trans-boundary 
Rivers 

Drought

Climate  Change Flood

Climate Change Drought



Step 3:  SDI & GEOSS

www.earthobservations.org

http://www.geoportal.org/web/guest/geo_home�


Pipeline of analyses

 Dissemination



Content:
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Part 3: Black Sea Catchment SWAT Project_ Results

Building a Hydrologic Model of the 
Black Sea Catchment



Part 2:  Objectives  Intro to SWAT SWAT Database  SWAT Project  Primary Results  Future Plan

Project Deliverables and Objectives

Data collection for SWAT to model spatial distribution of water resources 
in the BSC

Build, calibrate and validate a hydrologic model of BSC with uncertainty 
analysis using EGEE

Quantify the impact of land use and climate change on water quantity and 
water quality

Provide calibration scheme for the grid

Provide output visualization on Google Earth

Investigation of some issues with large-scale calibration of hydrologic 

models 
 Model uncertainties
 Parameterization
 Input data resolution
 Impact of deriving input data (i.e., rainfall, temperature)



Database for BSC



 Dem

 Soil

 Landuse

 Climate 

 Discharge

Basic SWAT data requirement:

SWAT Data Needs

Reservoir operation

 Inlet stations

Agricultural management

Water management 

 Crop yield data 

Water quality at hydrometric stns

 Point sources 

More data requirement:



DEM

Spatial Resolution 1 km

Global DEM GOTOPO 30, USGS

SWAT Database

Spatial Resolution 90 m (SRTM)



Soil

Spatial resolution 10 k

Global Soil Map (FAO 1995)

Spatial resolution 100m – 1000m

CORINE + Global USGS

Landuse

SWAT Database



River Map

Hydro 1K

USGS

50 m spatial resolution

SWAT Database



SWAT Database

Temperature, Precipitation, River Discharge



Build up a SWAT model for BSC



SWAT project _ BSC Catchment

Model setup

 2,000,000 km2 Area

 1629 sub-basins

 Dominant soil and land use

 ET Calculation based on Hargreavs Method

 Daily Steps Swat Run and Monthly Outputs

 39 yr simulation period, 3 yr warm up



Calibration and Gridification



http://www.eawag.ch/organisation/abteilungen/siam/software/swat/index_EN

PSO



Calibration, Evaluation & Uncertainty



CERN
Center

SWAT
RUN

SWAT
RUN

SWAT
RUN

SWAT
RUN

1th Parameter Set

2nd Parameter Set

3rd Parameter Set

.

.

.

.

.

nth Parameter Set

Output
Collection

Gridification on CERN Grids



First run results



NS Coefficient and 95PPU
LUNGOCI Station, SIRET River, Romania

0

200

400

600

800

1000

1200

1400

1600

1800

2000

19
73

-01

19
74

-07

19
76

-01

19
77

-07

19
79

-01

19
80

-07

19
82

-01

19
83

-07

19
85

-01

19
86

-07

19
88

-01

19
89

-07

19
91

-01

19
92

-07

19
94

-01

19
95

-07

19
97

-01

19
98

-07

20
00

-01

20
01

-07

Date

R
iv

er
 D

is
ch

ar
ge

 (m
3  s

-1
)

95 PPU
Observed

Best_Sim

P-factor= 0.74
R_factor= 1.58
R2= 0.21
Nash_Sutcliffe= -0.65

b
)

SENTA Station, Tisza River, Serbia
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DRAGESTI  Station, SIRET River, Romania
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Preliminary Results (longterm average)

River discharge Precipitation Actual ET



Potential ET Soil Moisture Aquifer Recharge

Preliminary Results (longterm average)



Future P lans

Building a finer resolution BSC SWAT model 

 90-m dem, 

 50-m River,

 More Climate stations

 More Discharge stations (Danube)

Collaborate with building the Grid application

Calibrate, Validate, and perform uncertainty analysis

Build a Danube River Basin hydrologic model

Compare SWAT and MONERIS 

Evaluate the impact of landuse and climate change

on water resources

Help build local SWAT models in Black Sea basin 



Thanks for your attention



Results on Google Earth
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