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INTRODUCTORY REMARKS 

This document is supposed to give a quick overview of relevant database changes in year 2024, as well changes in the 
online documentation. Editorial changes (e.g. language improvements) are not mentioned here. 

For content-related issues and decisions which require specialist knowledge decisions were made in agreement between 
the PCC of ICP Forests and corresponding Expert Panel chairs.  

Please take into consideration, that this report can represent just an intermediate status.  
The current specifications are always documented under: https://icp-forests.org/documentation.  

 

GROWTH (LEVEL II) 

Form PLI (Reduced Plotfile) 
https://icp-forests.org/documentation/Surveys/GR/PLI.html 

New attributes 

• code_gr_plot_design [dictionary]: Growth plot design, e.g. entire plot or replicated growth plot. Details about the 
radius of subplots and thresholds for DBH measurement or description of other type of growth plot design must be 
reported in Data accompanying report. 

• code_gr_inv_type [dictionary]: Type of growth inventory, e.g. periodic assessment, additional assessment before or 
after thinning. 

• trees_ha [integer]: Number of all standing trees (living and newly dead trees) in growth plot per hectare. In contrast, 
trees_growth_plot requires the number of trees per growth plot (not per ha). 
 

New dictionaries 

• d_gr_plot_design: Growth plot design, joined with attribute code_gr_plot_design in form PLI 

Code Description from_year to_year 
1 entire plot 1984   
2 replicated growth plots 1984   
3 circular concentric subplots with different DBH thresholds 1984   
4 other growth plot design 1984   

 
https://icp-forests.org/documentation/Dictionaries/d_gr_plot_design.html 
 

  

https://icp-forests.org/documentation
https://icp-forests.org/documentation/Surveys/GR/PLI.html
https://icp-forests.org/documentation/Dictionaries/d_gr_plot_design.html
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• d_gr_inv_type: Type of growth inventory, joined with attribute code_gr_inv_type in form PLI 

Code Description from_year to_year 
1 periodic assessment (5 year interval) 1984   
2 additional assessment (before thinning or cutting) 1984   
3 additional assessment (after thinning or disturbance) 1984   
4 control assessment 1984   

 
https://icp-forests.org/documentation/Dictionaries/d_gr_inv_type.html 

Renamed attribute 

• trees_growth_plot: the former attribute trees_growth has been renamed to trees_growth_plot to make the 
difference to the new attribute trees_ha clear. While trees_growth_plot requires the number of trees per growth plot, 
requires trees_ha the number of trees per hectare. 

 New range test 

• trees_ha: A number of trees per ha higher than 10.000 will trigger a warning. More than 20.000 trees per ha will 
trigger an error.   
https://icp-forests.org/documentation/Tests/GR.html#PLI 

 

Form IPM (Periodic growth data on tree level) 
https://icp-forests.org/documentation/Surveys/GR/IPM.html 

Adapted test 

• empty diameter: The diameter can just be NULL (empty) for dead trees. This test has been extended also for alive 
trees, which could not be assessed for different reasons. Now also the removal code 4, 7 and 8 is accepted, when 
diameter is empty. (rule id 20220001) 
https://icp-forests.org/documentation/Tests/GR.html#IPM 
https://icp-forests.org/documentation/Dictionaries/d_removal_mortality_ccgr.html 

 

DEPOSITION (LEVEL II) 

Forms LQA (Laboratory QA/QC information) 
https://icp-forests.org/documentation/Surveys/DP/LQA.html  

 Adapted test 

• quantification_limit: For Aluminium the lower limit has been decreased from 0.001 to 0 and for Ferrum from 
0.0001 to 0. Thanks to more precise laboratory equipment, the detection limit is constantly decreasing. (rule id 1016, 
1017) 
https://icp-forests.org/documentation/Tests/GR.html#IPM 

https://icp-forests.org/documentation/Dictionaries/d_gr_inv_type.html
https://icp-forests.org/documentation/Tests/GR.html%23PLI
https://icp-forests.org/documentation/Surveys/GR/IPM.html
https://icp-forests.org/documentation/Tests/GR.html#IPM
https://icp-forests.org/documentation/Dictionaries/d_removal_mortality_ccgr.html
https://icp-forests.org/documentation/Surveys/DP/LQA.html
https://icp-forests.org/documentation/Surveys/DP/LQA.html
https://icp-forests.org/documentation/Tests/GR.html#IPM
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LITTERFALL (LEVEL II) 

Form LFD (Litterfall dry weights) 
https://icp-forests.org/documentation/Surveys/LF/LFD.html  

 

Reporting unit changed 

• dry_weight_70, dry_weight_105: The reporting unit of dry weight has changed from kg/m² to g/m². The reason 
was the given limitations with decimals. The reason for this is that with the old unit, the values were often close to 0 
due to the decimal restrictions. Using g/m² is a more common and practical way to express these measurements. 
All submitted data has been already converted to the new unit. You do not need to become active here. Just make 
sure, that you will use the right unit in future submissions. 
https://icp-forests.org/documentation/Tests/GR.html - IPM 

 

New Forms  
LFD (Dry weight), LFC (chemical analysis), LFA (Area/mass) 

https://icp-forests.org/documentation/Surveys/LF/LFD.html 
https://icp-forests.org/documentation/Surveys/LF/LFC.html 
https://icp-forests.org/documentation/Surveys/LF/LFA.html  

  

The former form LFM (Litterfall measurements) has been split-up into three new Forms: LFD (dry weights), LFC 
(chemical analysis) and LFA (area and mass). The main purpose of the Litterfall database conversion was to make 
the submission of data clearer, to minimize inadvertent errors/inconsistencies and to simplify the analysis 
considerably. 
All submitted data has been moved from form LFM to the new forms.  

A summary of all applied changes is compiled in the attached guide. 

 

https://icp-forests.org/documentation/Surveys/LF/LFD.html
https://icp-forests.org/documentation/Surveys/LF/LFD.html
https://icp-forests.org/documentation/Tests/GR.html#IPM
https://icp-forests.org/documentation/Surveys/LF/LFD.html
https://icp-forests.org/documentation/Surveys/LF/LFC.html
https://icp-forests.org/documentation/Surveys/LF/LFA.html
https://icp-forests.org/documentation/Surveys/LF/LFA.html
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1. Introductory information 

1.1 Problems due to previous LFM structure 

• Pool identification: In the current database structure, it is challenging to identify, which samples belong to which pool 

(samples can be pooled over time, tree species and/or fractions). This makes the litterfall data very hard to analyse, 

unless users put in a lot of time and effort into distinguishing individual cases.  

• Two ways: So far, partners indicated pooled samples in two different ways, either by repetition of values in affected 

rows or by adding an extra data row with an overall time period. 

• Different time scopes: The measurement values of the parameter-groups dry weight, chemical values and mass/area 

of 100 leaves/1000 needles are usually related to different time scopes, ranging from weeks to several years. As a 

result, the measurement values of litterfall pooled over relatively long time periods were repeated for each of the 

smallest time periods. Unnecessary data repetition, however, is a fundamental risk in database management. In fact, 

that way many inconsistencies have accumulated in LFM over the years. 

• For fraction 14 (fruits and seeds), overarching categories for the main and secondary tree species were missing, so 

that partners were forced to submit related measurements as other sub-fractions not intended for this purpose. In 

addition, the classification of seeds in the sub-fractions was not perfectly clear. 

1.2 This is the plan 

The main purpose of the Litterfall database conversion is to make the submission of data clearer, to minimise inadvertent 

errors/inconsistencies and to simplify the analysis considerably, which enhances the scientific impact of the data. An easier to 

use litterfall database, may also increase the willingness of partners to submit more finely resolved data. 

 

The plan is to split the LFM-table into three new tables: dry weight table (LFD), chemical values table (LFC) and mass/area 

table (LFA). This solves the problem of inconsistent time references of the parameter groups, and should avoid unclear data 

repetitions and associated errors. You can find more details about the new tables and how they will be connected further below. 

 
 

 
 

Image1: Schematic representation of the new litterfall database structure 
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Table 1: New distribution of database fields 

  NEW TABLES 

 ORIGINAL LFM 
LFD (DRY WEIGHTS) LFC (CHEMICAL 

VALUES) 
LFA (MASS/AREA) 

 country_code, partner_code, survey_year (automatically added during submission) 

1 plot plot plot plot 

2 date_start date_start   

3 date_end date_end   

4 start_date_analysis  start_date_analysis start_date_analysis 

5 end_date_analysis  end_date_analysis end_date_analysis 

6 trap_id trap_id   

7 pooled (obsolete in future)    

8 tree_species tree_species   

9 sample sample   

10 dry_weight_70 dry_weight_70   

11 dry_weight_105 dry_weight_105   

12 dry_mass   dry_mass 

13 area   area 

14 N  N  

15 S  S  

16 P  P  

17 Ca  Ca  

18 Mg  Mg  

19 K  K  

20 C  C  

21 Zn  Zn  

22 Mn  Mn  

23 Fe  Fe  

24 Cu  Cu  

25 Pb  Pb  

26 Cd  Cd  

27 B  B  

28 Arsenic  Arsenic  

29 Cr  Cr  

30 Co  Co  

31 Hg  Hg  

32 Ni  Ni  

33 other_observations other_observations other_observations other_observations 

 newly added chem_id chem_id  

 newly added mass_area_id  mass_area_id 

 

In fraction 14, new overarching categories for the main and secondary tree species are introduced. In addition, the sub-

fractions are more clearly defined in terms of seed categorisation. 
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1.3 What it is expected from partners 

 

Migration: PCC will migrate the old data (with the status of 18.11.2024) into the new structure as far as possible. So, partners 

do not have to be active in this regard! 

 

Corrections: Please note, that some data corrections were necessary for this process, in order to harmonise replicated values 

within a pool, so that a correct assignment of chemical values to dry weights was possible at all. Rules, according to which 

corrections were made are explained below. In addition, each individual correction made is documented in a comprehensible 

manner and will be sent to you in a ‘partner pack’. If you wish, you are welcome to check the documentation. 

 

Errors: However, if there were any major inconsistencies or ambiguities, these were documented separately as ‘errors’ (this 

will come with the ‘partner pack‘). In most cases, the affected data was replaced with -9999 in the database. This step is 

necessary, so that a harmonised transfer of the data is possible at all. Please note that the transfer does not add data errors 

or take away good data - the errors or inconsistencies that were already present are now merely made more visible. 

 

Please support ICP Forests by going through the error list and resubmitting the cases there.  

Please use this good opportunity to clear up old ambiguities and thus significantly improve data quality. 

 

 

 

In any case, if you have any questions about the corrections or the error list, or if you think something has not been 

implemented correctly, please contact us: 

 

katrin.haggenmueller@thuenen.de 

or in case of absence: pcc-icpforests@thuenen.de 

 

 

1.4 Where can I find more information  

 

As usual, the online documentation provides an overview of the new table structure of Litterfall. Here you can see that the 

database fields are still the same, only the arrangement has changed. The only new additions are the key fields chem_id and 

mass_area_id, which link the new tables with each other. 

 

Litterfall-Online Documentation: https://icp-forests.org/documentation/Surveys/LF/index.html 

 

Please check out the new Explanatory items: 

Construction of chem_id and mass_area_id: https://icp-forests.org/documentation/Explanatory_Items/213.html 

New Fraction 14: https://icp-forests.org/documentation/Explanatory_Items/212.html 

 

  

mailto:katrin.haggenmueller@thuenen.de
mailto:pcc-icpforests@thuenen.de
https://icp-forests.org/documentation/Surveys/LF/index.html
https://icp-forests.org/documentation/Explanatory_Items/213.html
https://icp-forests.org/documentation/Explanatory_Items/212.html
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2. Data clean up and correction 

General rules applied to litterfall data, in order to harmonize chemical pools 

2.1 General data clean up/correction 

• Shorten code_sample (remove trailing 0), e.g. 16.0000 -> 16.0 

• Shorten chemical value (remove trailing 0), e.g. 14.160000 -> 14.16 

• Shorten mass and area (remove trailing 0), e.g. -1.0000 -> -1 

• If all chemical values = 0 set them to NULL 

2.2 Harmonize inconsistencies in chemical pools 

Refers to: C, N, S, P, Ca, Mg, K, Zn, Mn, Fe, Cu, Pb, B, Cd, As, Cr, Co, Hg, Ni 

In order to transfer the old data to the new LFM structure, the main challenge was to identify the litterfall pools. The basic 

assumption is, that dry weight samples pooled together for chemical analysis can be identified by their identical nutrients and 

also by identical heavy metal values, in case these were measured. Unfortunately, the repetitions within a pool often contain 

inconsistencies, e.g. rounding error or missing values. The question is, for example, if all chemical values remain the same but 

a single value is different, is it then still part of the pool or not? 

Different aspects were considered to answer this question, such as amount of deviation, number of deviating parameters, 

number of submitted parameters or trap_id. 

 

The database was systematically searched for such errors on the basis of rules, and if these errors were considered only 

minimally intrusive or plausible, they were corrected accordingly. Sometimes it was also necessary to resort to individual 

decisions. Corrections follow these rules: 

 

• Different levels of accuracy: Replace rounded values by values with higher number of scales, e.g. carbon = 53.806 

replaced by 53.80555556 (only deviations up to a maximum of <0.2 were corrected) 

• Data gap: Gapfill empty values, in case the real value was submitted in other data rows of the same pool 

• Insignificant deviation: If one value differs insignificantly from the others, then replace it by the most frequent value 

or take the mean value, e.g. carbon = 50 and carbon = 49.1 will result in carbon = 49.55 

• Shifted decimal point: All nutrients within one pool are identical, but for one specific nutrient the decimal point 

obviously shifted, in this case the most frequent value for this nutrient was taken to replace the outstanding value, e.g., 

a nitrogen value is four times given as N = 0.54 and once as N = 5.4, then the latter value will be replaced by 0.54 

(corrections were made only if reasonable) 

• Below detection limit as 1: If ‘below detection limit’ was expressed by 1 instead of -1, correct this 

• Below detection limit or not: Within one pool, a heavy metal was submitted one time as an actual value and another 

time as -1; in this case both values were replaced by -9999 

• In case of bigger discrepancies, corrections must be made by the partner. Affected values were replaced (and 

marked) by -9999. This mainly concerns data coming from year 2010, as for this year, many chemical values are untidy 

and need resubmission. 

• Remove heavy metals, which were most likely in wrong rows: This is the case when heavy metal values are given 

in rows with nutrient values and the same identical values are also given in rows without nutrient values and having dry 

weight = 0. This makes it very likely that the heavy metals in the rows with zero dry weight were accidently given in 

wrong place. They will be replaced by -9999. 
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2.3 Correction of collection period dates  

Refers to: LFD.date_start, LFD.date_end 

 

Per each trap id, fraction, and tree species, an automatic check for the beginning and end of collection periods was performed, 

in order to detect and harmonise cases, for which the last date of one collection (date_end) was one day ahead or after the 

first date (date_start) of the subsequent collection period.   

Any overlapping periods with an overlap larger than one day will be added to an individual error list for each partner. 

 

 
3. Chemical and Mass/Area values  

3.1 Selection of most relevant survey year for perennial pooled samples 

Refers to: LFC.survey_year, LFA.survey_year 

In the old LFM table, survey year of dry weights mainly referred to the year of the respective dry weight collection period. In 

contrast, chemical and mass/area values are usually measured in litterfall pooled over a broader range of time, sometimes 

over several survey years. In these multi-year cases, a decision had to be made, which of the assigned survey years should 

be transferred to the new LFC and LFA table. 

For this purpose, the survey year that best matches all relevant collection periods was used according to the following rule:  

 

Number of survey 

years /period 

Rule to be applied Example of pooled periods (on the left), and the 

survey year transferred to LFC/LFA (on the right)  

1 Take the given survey year of LFM 01.05.2002 – 31.08.2002 -> 2002 

2 
Take the survey year of LFM with a higher 

share of calendar days 

01.05.2002 – 15.09.2003 -> 2003 

3  Take the middle survey year of LFM 01.05.2002 – 07.02.2004 -> 2003 

3.2 New keys chem_id and mass_area_id 

Refers to: LFD/LFC.chem_id, LFD/LFA.mass_area_id 

Keys for linking dry weight values to both chemical and mass/area values follow the same pattern. 

 

chem_id:  C_[partner_code]_[code_plot]_[survey_year]_[consecutive number for each survey year] 

 e.g. C_50_101_2003_1 

 

mass_area_id:  A_[partner_code]_[code_plot]_[survey_year]_[consecutive number for each survey year] 

 e.g. A_1_84_2014_4 

 

The new keys are used to connect dry weights (in table LFD) with chemical values (in table LFC), and with mass area values 

(in table LFA). The link between LFC/LFA and LFC/LFD is a 1:n link. This means, that while each key may only occur once in 

the LFC or once in LFA, it can be assigned to multiple dry weights in LFD associated with pooled fractions, pooled tree species 
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or collection periods. Thus, every possible dry weight pooling combination can be clearly assigned to one chemical or one 

mass/area measurement. 

Image 2: Example of a fictional and simplified data view of the tables LFD, LFC and LFA: 

 

 
A practical example can be found in the online documentation:  
https://icp-forests.org/documentation/Explanatory_Items/213.html 

 
4. New categories for fraction “fruits and seeds” 

Refers to: LFD.code_sample 

4.1 Introduction of new categories 

Fraction 14 previously lacked an overarching category for fruits/seeds of the main and of the secondary tree species, as usually 

exists for the other fractions. For this reason, category 14.3 (= rest of fruiting) was often used in the past as makeshift solution 

instead, creating problems with unclear and inconsistent data. Additionally, the categorisation of the former seed sub-fraction 

was considered too vague and not in synch with practicalities of litterfall sorting, especially with regard to coniferous cones.  

Table2: Old codes of fraction 14 (fruiting and seeds) 

Code Description 

14.0 Fruiting/seeds total (all species) 

14.1 Fruiting/seeds (main species + green cones) 

14.2 Fruit Capsules (main species + empty cones) 

14.3 Rest of fruiting 

14.4 Fruiting/seeds + green cones (other species) 

14.5 Fruit Capsules + empty cones (other species) 

https://icp-forests.org/documentation/Explanatory_Items/213.html
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So, there are two main changes: (1) missing sub-fractions have been created, (2) the definition of existing sub-fractions has 

been adjusted (see figure below). For more detailed reference, documentation of these changes was e-mailed as a proposal 

to all experts/partners on 01.09.2023. 
 

To avoid confusion with the old codes, the new codes now all start with 114 (instead of 14). Here is an overview of the updated 

fraction codes:  

 

 

Image 3: Overview of the updated fraction codes arranged according to coarse sorting (left) to fine sorting (right) 

 

4.2 Transform old “fruit and seeds” codes to new codes 

The PCC has transferred the old codes from fraction 14 to the new fractions. The procedure for conifers and tree species 888 

(corresponding to all trees) was different from that for deciduous trees The following rules were followed: 

 

• Deciduous trees: The sub-fractions for seeds (14.1, 14.4) and fruit capsules (14.2, 14.5) could be directly translated 

into the new fractions 114.11 and 114.2, in case of the main tree species, or into 114.4 or 114.5, in case of the secondary 

tree species 

• Conifers and tree species 888: The classification of seeds was not clear in the old sub-fractions, especially in 

connection with cones. Therefore, all sub-fractions that could potentially contain cones were aggregated to the new 

overarching code for “Fruiting and seeds total” for the main tree species (114.1) or for the secondary tree species 

(114.2). For this aggregation, the dry weights were added up and, if available, the chemical values were averaged by 

weighted dry weights. 

• Rest fraction: Former code “Rest of fruiting” (14.3) cannot be clearly assigned to a new code by PCC. It was re-coded 

to 114.99 and should be resubmitted by partners. 
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Image 4: Scheme for transferring the old fraction 14 codes. Conifers and tree species 888 (= all trees) were processed 

differently than deciduous trees. 

 
 


