Database Management and Geographical Information Systems
ENWAT
	Session
	Lecture
	Exercise

	1
	Introduction to Database Management

Specific tasks for environmental databases

Surface water data
Introduction to ACCESS 

Data Definition, 
(format, display., control, OLE objects , hyperlinks..)
	Design of river DB
Import external data
Definition of Formates

Integration of images, doc, xls

Hyperlinks to images, docs, executables

	2
	Select Query (condition combinations) 

Queries within one field

Queries between fields (AND, OR)
Action Queries
Summarize Queries

Crosstab Query
	Queries in ACCESS

logic, arithm. queries and their combination 
Expression Builder

Delete, Append, Update
Statistics within fields

Statistics, Grouping

	3
	Relational Databases

Example:

Design of hydrogeological database
Stratigraphy

Hydrostratigraphy 

Layered data (Atmosphere., Geologic., Sediment)
	Design of database for layered systems

Optimization of data structure for sparsely covered data sets
(layers, chem.. parameters etc)
Link of Tables

	4
	Data extraction of linked tables
Statistical Analyses:
time series (chem. parameters, climatic data etc)

Data safety

Table relationships

Subtables 
Referential Integrity
	Automatic extraction of layers
Spatial /temporal statistics on selected data sets
Maintenance and control of unique relationships

1:n  (Min, Max etc)

	5
	Fundamentals of GIS Systems and -Operations

, Data structure, tools, operations, 
applications  

Introduction to ArcGIS / ArcView 

Structure  ArcGIS / ArcView 

(Project, Data, Extensions)

Handling and Display of spatial Data

Data / Layout View

Properties of Frames
	Integration of Tables

Intergration of Images

Integration of Shapes

Insert Layout features



	6
	Theme Display 

Layer properties (Definition: space, query, ..)
colour, size, etc 

Classification (equal, breaks, stdev,..)

Labels

HotKeys=Hyperlinks

Grafics (charts etc)
	Single, Unique

Graduated Color, Symbols

Charts

	7
	Selections :

Selections by Attributes

Selections by Grafics

Selections by Locations  

Complex Selections

Combination of logical and spatial queries
“Via New, Add, Remove, Select from”


	Manual:  Box

Grafics (circle, polygon, ..)

Selections on Reference Theme

Selections on aim theme

Selections “except …”

Propagation of Selection

	8
	Creation of spatial data:

Digitization of point, line, polygon features

Definition of vertex positions

(sketch, intersect, dist/dist, dir/dist, (x,y), trace)
Reshape features (in-/ outside)
Cut Polygons

Modify features (ops on vertices)
	· Digitization from image
· Digitization of point, line, polygon data
· Assignment of data



	9
	GIS Tools for Modelling :
Vector data 

Analysis Tools

Overlays 

Simple Hydrology :  Matrix Approach for ETa

Field calculations

S&W ETa Matrix
Analysis Toolbox | ZonalStatistics
	intersect, union
ETa-e.ppt
intersect, union for Eta

calculations for selections

	10
	Grid data: Spatial Analyst
Display properties (choice of intervals)

Conversion of Vector data 
Spatial Analysis

Distributed Runoff Generation

Creation of grids from interpolation 

Map Algebra
	Convert to grid

Slope, direction, contour

Interpolate Grid (IWD, ..)

· Basic grid calculations

	11
	Runoff Generation from water balance
Distributed Recharge

Surface Runoff Generation:

Conditional Functions

S&W rel. runoff Matrix
	Map Algebra

Local soil, vegetation, landuse effects

Map Algebra incl. conditions and functions

	12
	Hydrological Functions 

Fill Sinks, Flow Direction

Flow Accumulation

Watershed
	Flow over boundaries
Basics of lumped modelling


