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0. INTRODUCTION

• The 1st stage of the NIKM project (metodological 

backgroud) 2009-2013

• The 2nd stage of the NIKM project (2018-2021) is 

focused on the inventory and evaluation of information 

on contaminated sites throughout the Czech Republic. 

• The partial project task "Support of the Inventory by 

Remote Sensing Methods and Map Services" is taking 

place from January 2018 to April 2019 and it is provided 

by CENIA.



0. INTRODUCTION

• Inventory methodology includes analysis of raster data 

(aerial photomaps and satellite images). The supplier's 

mapping teams for the field inventory will obtain, 

among other data sources, a data layer containing 

information about location and the type of clue of the 

contaminated site. 

• Used QGIS software

• As a mapping unit chosen regional districts - ORP 

(Municipality with extended competence = "small 

districts“, there are 206 in Czechia). Their areas are 

very different in size (the smallest is 45 km2, while the 

largest is 1242 km2)



1. TYPOLOGY AND KNOWLEDGE BASES OF 

OBJECTS OF  INTEREST

• Types already defined in NIKM I project

• February 2018 - slightly updated - completed with three new 

types b, t and r 

• The knowledge base - the methodical aid - the interpretative 

key (manual)



2. SCHEDULE AND STATE OF THE 

INTERPRETATION WORK

• Work started in early 2018.

• In January / February - a preparatory phase: updating 

and optimization of the methodology for the 

interpretation of the clues in raster documents and the 

training of the team for the use of the QGIS software 

and the development of methodological instructions 

(interpretation key)

• Working standards were set so that the entire task of 

interpreting the clues would be completed by a set 

deadline of April 30, 2019.



2. SCHEDULE AND STATE OF THE 

INTERPRETATION WORK



3. STANDARDIZATION OF 

PHOTOINTERPRETATION OF CLUES

FOR USE IN THE REVIEW PROCESS 

3.1 Simulation of inputs to interpretation and to the 

review process

• Interpretation – 12 specialists, different approaches to 

evaluations

• Review - 4 leading reviewers

• Simulation of different approaches to evaluations

• 4 reviewers carried out an independent interpretation of 

clues  ORP Jaroměř (predominantly industrial and 

agricultural ORP, area of 139 km2). 

• The goal: to homogenize and standardize the quality of 

the data acquired



A very economical interpretation 

(interpreter A, 60 clues) 



An optimal access to interpretation 

(interpreter C, 95 clues)



Thorough evaluation

(interpreter D, 145 clues)



Summary of the clues recorded 

in the ORP Jaroměř by

four interpreters

(the 1st degree of interpretation) 



3.2 Comparison of different approaches to the interpretation

The task to select from the collected records only those 

clues that have to be visited by field groups (economic 

reasons). 

Comparison of the reviewers´ outputs in three steps:

1. Aggregation of the results of the 1st degree evaluation 

into one common file in which multiplicities were solved.

2. Work on the merged first step output and a review of all 

recorded clues. A discussion above each record (type;

inclusion; exclusion from the final set). Reassignment to 

a more appropriate type in some cases.

3. Merging primary interpretation and review. Removal of 

redundant and reassignment of misidentified clues

(operations within the attribute table in the QGIS sw).



3.2 Comparison of different approaches to the interpretation

Simulation and standardization of the performance of the 

4 reviewers in the ORP Jaroměř

• Out of the 385 clues (the sum of the interpretations of 

the 1st degree from 4 interpreters) 139 clues there 

remain for a mandatory, on-site visit and assessment 

within the future field survey - see Table.

• The result of the standardization of the interpretation in 

graphical form. The white crosses represent excluded clues 

and the clues prepared for subsequent field investigations 

are indicated by the red triangles.

• The result of the task - a collective, standardized 

review. 



Data and comments from common interpretation and 

review of clues in ORP Jaroměř



The result of the standardization 

of the interpretation of the clues 

by a common interpretation 

of the 2nd degree (review), 

ORP Jaroměř

x- excluded



3.3 Standardized output from discussion of interpretations

The exact match of the assessment of the same location 

even with experienced specialists is quite rare. 

Some important insights:

- Despite a different approach, many clues are placed 

relatively close to similar clues from another evaluator.

- The indices tend to concentrate on certain areas of 

which have favourable conditions for emergence.

- A too economic (“low-density”) approach leads to a 

lower number of indications from the 1st degree of the 

evaluation, but there is a risk of omission of significant 

clues.



3.3 Standardized output from discussion of interpretations

Some important insights (cont.):

- Review work with a higher number of clues is 

paradoxically faster (nearly no risk of significant clue

omitting). 

- Optimal approach - to make a record of medium-

density, and then to evaluate each of them in a detailed 

view, usually above the actual photomap.

- The reviewer should no longer go through the whole 

ORP, but only assess the clues already recorded.



3.4 Feedback to primary photointerpretation

• In the case of a larger number of evaluators (12) their 

different individual approaches have to be taken into 

account. 

• These differences are reflected in the collection of 

primary data, as there are not mathematically precisely 

defined requirements for data form, but rather the use 

of personal experiences and their projection into 

graphic and text recordings in a relatively free form.

• The task of the reviewer is to unify and optimize the 

records. The content of feedback from the reviewer to 

the primary evaluator is especially important and can 

help with the quality of input for review.



3.4 Feedback to primary photointerpretation

The recommendations for evaluators are mainly:

1. Accurately record the observed phenomena, but 

avoid obviously unnecessary records.

2. Not try to play a role of a reviewer, some important 

findings could be omitted.

3. In case of doubt it is better to record the clue instead 

of omitting it. If the clue is irrelevant, it will be 

eliminated in the review process.



3.5 The procedure for 2nd degree interpretation (review) 

and the first data acquired from it

• The process is paradoxically simpler in the case of a 

sufficient density of clues. 

• It is enough to browse row by row through the 

attribute table in the QGIS software environment and 

display each clue in a scale of 1:1000.

• In the case when the reviewer decides to exclude an 

inappropriate clue, then fills the "d"(deprecated) 

character in the REV column in the attribute table. 



3.5 The procedure for 2nd degree interpretation (review) 

and the first data acquired from it

• If the reviewer finds that the finding is correct but differs 

from the type of clue, he will enter the correct type of 

clue in the REV column. 

• If one of the primary evaluators applies a very 

restrictive approach with a small number of clues, it is 

necessary to go through the entire ORP at least briefly, 

or randomly, for example, on every 10th square (4x4 km), 

and by a new interpretation to check that obvious clues 

are not systematically neglected.

• The first set of data from the review works is provided in 

Table.



3.5 The procedure for 2nd degree interpretation 

(review) and the first data acquired from it

Summarization of the data from reviews in 4 ORPs (1,8 % 

of the inventory area of Czechia) by September 10, 2018



3.5 The procedure for 2nd degree interpretation 

(review) and the first data acquired from it

Summarization of the data from reviews in 15 ORPs (8,5 % 

of the inventory area of Czechia) by October 1, 2018



SUPPORT FROM STATISTICAL MODELS 

• Need of planning tools for field works to reflect

different types of areas

• In the 1st stage of NIKM project we evaluated 3 basic 

types of areas (industrial,  nature, agricultural) in 

constructed grid 10x10 km for selection of 3 test 

areas (50x50 km).

Legend: 

• Industrial areas – grey

• Nature areas – green

• Agricultural areas - orange



SUPPORT FROM STATISTICAL MODELS 

• 3 basic types of areas (industrial, nature, agricultural)



SUPPORT FROM STATISTICAL MODELS 

3 basic types of areas (industrial, nature, agricultural) 

+ military areas + test areas



SUPPORT FROM STATISTICAL MODELS 

Combination of basic area types in ORPs

Legend

P  - Nature type of area 

I   - Industrial type of area

Z  - Agricultural type of area 



SUPPORT FROM STATISTICAL MODELS 

Combination of basic area types in ORPs



SUPPORT FROM STATISTICAL MODELS 

Legend

I   - Industrial type of area

N  - Nature type of area 

A  - Agricultural type of area 

Number of clues



SUPPORT FROM STATISTICAL MODELS 

Clues density



Statistic data for

clue types vs area type



Clues density in all areas with 

various combinations of area type



Clues density in areas with 

dominancy of one area type



SUPPORT FROM STATISTICAL MODELS 

Conclusion

• Each area type is characterized with own patern of

density parameters.

• „Pure“ industrial, natural and agricultural areas

(dominancy of one area type) have a very similar

distribution of clues densities belonging to individual

clues types as it is in sum of all combinations of area 

types. 

• For planning tasks,  the „pure“ areas are sufficiently

representative.

• Final „models“ of number and types of clues (and of

assignment of logistic and personal budget for

different ORPs reflecting type of area) will be based

on  data resulted from reviews.  



5 PRELIMINARY STATISTICAL DATA
on the number and spatial distribution of clues in Czechia

Interpretation of clues (before review) by 1st October, 2018 

• 14 789 clues in 91 ORP (44 % from total number 206)

31 674 km2 – 40,7 % of the area of Czechia 

Review

• 2 529 clues in 15 ORP (7,2 % from total number 206)

6 603 km2 – 8,5 % of the area of Czechia 

Projection of expected final number of clues

After interpretation (before review) : 36 340

After review : 29 875

Number of clues estimated in project documentation:

24 000 – 26 000



Density of clues per 100 km2 

(before reviews)



6. CONCLUSIONS

• According to preliminary findings, we are on the way to

achieve the optimal coverage of the territory subjected

to inventory using the established review procedure.

• The monitored parameters are the numbers,

respectively density of clues and their importance.



6. CONCLUSIONS

• The standardization of interpreters’ performance and

the optimization of quantity and credibility of recorded

clues is crucial to streamline financial and logistically

demanding field surveys within the NIKM 2nd stage

project.

• As planning tool for field works (for scheduling and

assigning of logistic and personal budget for different

ORPs reflecting type of area) certain „models“ of

number /density and types of clues will be used, based

on data resulted from reviews.
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