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INTRODUCTION 
 

 
1961, 1972 and 1990 landcover datasets cover 35 landcover classes. Full details 
of these datasets can be found in the Methodology chapter of the Landcover 
Change in Kent 1961-1972-1990 report. 
 
The 2003 Habitat Survey dataset was converted to a 1 ha grid, and the “Habitat” 
classes were assigned to the equivalent landcover classes used in the previous 
surveys. 
 
Table 1 shows the 35 landcover classes used in each survey. Not all classes 
were used in each survey. 
 
 
 
 
 
 

Table 1. Landcover Classes Used In 1961, 1972, 1990 and 1999 
 

Value Landcover 1961 1972 1990 1999 

0 Unclassified    

1 Arable    

2 Arable - out of production    

3 Grassland    

4 Grassland with scrub    

5 Orchard    

6 Traditional orchards    

7 Hops    

8 Heathland    

24 Young managed woodland    

25 Young woodland coppice    

26 Scrub    

27 Urban    

28 Roads    

29 Railways    

30 Active mineral sites    

31 Tips and waste disposal sites    

32 Caravans    

33 Parkland    

34 Freshwater    

35 Freshwater marsh    

36 Saltwater    

37 Saltwater marsh    

38 Intertidal sand and mud    

39 Intertidal shingle    

40 Intertidal rock    

41 Sand    

42 Shingle    

43 Rock    

44 Other landuse    

45 Not available    

50 Orchard and hops    

51 Broadleaved woodland    

52 Coniferous woodland    

53 Mixed woodland    



Table 2 shows the Integrated Habitat System (IHS) 2003 Habitat Survey codes 
and their related landcover classes. 
 
There are 26 classes (opposed to 35 in the previous landcover change analysis) 
– this is because the 1999 Habitat Survey did not record the following landcover 
classes: Unclassified, Arable – out of production, Young managed woodland, 
Young managed woodland coppice/regeneration, Tips and waste disposal, 
Caravans, Not available, and Orchard and hops. These classes have been 
incorporated into the 26 classes used in 1999. 
 
Although Parkland has been recorded, the category has been removed from the 
landcover change analysis as it had not been consistently recorded in the 1961, 
1972 and 1990 surveys. Instead, Parkland was reclassified to equal Grassland. 
 
The IHS class Path and trackway does done fit any of the landcover classes, and 
so it has been reclassed to equal the Other landuse landcover class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Landcover Classes And Their Matching IHS Codes – 1999 Survey 
 

Value Landcover IHS Code 

1 Arable CR0 

3 Grassland GA1, GC1, GI0, GN0, GN1Z, GNZ 

4 Grassland with scrub Grassland habitat with matrix SC2, SC21Z, SC22 

5 Orchard CR31 

6 Traditional orchards Grassland habitat with management CL3 

7 Hops CR311 

8 Heathland HE0, HE1, HE21, HE2Z 

26 Scrub BRZ, WB2  

27 Urban UR0, Grassland habitat with management GL12 

28 Roads UR0.UL2, UR0.UL21, UR0.UL22, UR0.UL23, UR0.UL24 

29 Railways UR0.UL1 

30 Active mineral sites RE2, RE21, RE22 

34 Freshwater AS0 

35 Freshwater marsh EM0, EM1, EM11, EM1Z, EM2, EM22, EM31, EM3Z, EM4Z 

36 Saltwater ARZ, AS6 

37 Saltwater marsh LS3, LS31, LS32, LS33, LS35, LS3Z 

38 Intertidal sand and 
mud 

IS0, LS0, LS41 

39 Intertidal shingle LSZ 

40 Intertidal rock IR11, LR0, LR1, LRZ 

41 Sand SS0, SS11, SS12, SS13, SS14, SS16, SS17, SS4, SSZ 

42 Shingle SS3, SS31, SS311, SS3Z 

43 Rock RE0, RE1, RE11, SR0, SR1, SR2, SRZ 

44 Other landuse UR0.UL3 

51 Broadleaved 
woodland 

WB3, WB331, WB3312, WB3313, WB331Z, WB34, 
WB341, WB34Z 

52 Coniferous woodland WCZ 

53 Mixed woodland WB1 

 
 
 
 
 



The Landcover classes were grouped into 11 common landcover categories –  
Arable, Grassland, Grassland with scrub, Orchard & Hop, Scrub, Woodland, 
Urban, Roads, Wetland, Coastal and Miscellaneous. The classes included within 
each group are shown in Table 3. 

 

 

Table 3. Landcover Classes Making Up 11 Common Landcover Categories 
 

Broad Landcover Landcover Classes   

Category & No. 1961 1972 1990 1999 

1 Arable Arable Arable Arable Arable 

   Arable - out of production 

2 Grassland Grassland Grassland Grassland Grassland 

 Heathland Heathland Heathland Heathland 

 Parkland Parkland Parkland Parkland 

3 Grassland & scrub  Grassland with scrub Grassland with scrub Grassland with scrub 

4 Orchard & Hop   Orchard Orchard 

   Traditional orchards Traditional orchards 

   Hops Hops 

 Orchard and hops Orchard and hops Orchard and hops  

5 Scrub Scrub Scrub Scrub Scrub 

6 Woodland Young managed woodland Young managed woodland Young managed woodland  

   Young woodland coppice  

 Broadleaved woodland Broadleaved woodland Broadleaved woodland Broadleaved woodland 

 Coniferous woodland Coniferous woodland Coniferous woodland Coniferous woodland 

 Mixed woodland Mixed woodland Mixed woodland Mixed woodland 

7 Urban Urban Urban Urban Urban 

 Railways Railways Railways Railways 

 Active mineral sites Active mineral sites Active mineral sites Active mineral sites 

 Tips & waste disposal sites Tips & waste disposal sites Tips & waste disposal sites  

 Caravans Caravans Caravans  

8 Roads Roads Roads Roads Roads 

9 Wetland Freshwater Freshwater Freshwater Freshwater 

 Freshwater marsh Freshwater marsh Freshwater marsh Freshwater marsh 

10 Coastal Saltwater Saltwater Saltwater Saltwater 

 Saltwater marsh Saltwater marsh Saltwater marsh Saltwater marsh 

 Intertidal sand and mud Intertidal sand and mud Intertidal sand and mud Intertidal sand and mud 

 Intertidal shingle Intertidal shingle  Intertidal shingle 

 Intertidal rock Intertidal rock Intertidal rock Intertidal rock 

 Sand Sand Sand Sand 

 Shingle Shingle Shingle Shingle 

20 Miscellaneous Unclassified Unclassified Unclassified  

 Rock Rock Rock Rock 

    Other landuse 

 Not available Not available Not available  
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METHODOLOGY 
 
 
In order for direct comparisons, some of the 1961, 1972 and 1990 grid values had 
to be reclassed into the common 26 landcover classes. Table 4 shows the ‘old’ and 
‘new’ values. 
 

Table 4. Reclassification Of 1961, 1972 and 1990 Grid Values 
 

Original Landcover  Reclassed 

Landcover 

 

 1961 1972 1990 

Unclassified Other landuse Other landuse Other landuse 

Arable - out of 
production 

  Arable 

Young managed 
woodland 

Coniferous 
woodland 

Coniferous 
woodland 

Coniferous 
woodland 

Young managed 
coppice 

  Broadleaved 
woodland 

Parkland Grassland Grassland Grassland 

Not available Other landuse Other landuse Other landuse 

 
Most of these reclassifications are straightforward. However, two require some 
explanation… 
 

 “Parkland” had been inconsistently recorded in the three surveys, and so it was 
reclassed to “Grassland”. 

 “Young managed woodland” was found to mainly consist of Coniferous 
woodland Phase 1 classes, as opposed to Mixed or Broadleaved woodland, 
and so it was reclassed to “Coniferous woodland”. 

 
The 26 landcover classes were reclassified into 11 common classes – see Table 3 
in the Introduction. 
 
 
 

They were then further reclassed into six “Broad” categories shown below. 
 

 Arable 

 Grassland  Includes Grassland with scrub 

 Orchard & Hop 

 Woodland  Includes Scrub 

 Development Includes Urban and Roads 

 Others  Includes Wetland, Coastal and Miscellaneous 
 
ArcView Spatial Analyst was used to convert the 2003 Habitat Survey shapefile into 
a grid – 100 m cell size (1 ha). The centre-point of each cell was used to 
automatically assign landcover values – in accordance with the earlier surveys. 
 
The ‘Habitat’ field was used as the value field. Values were reclassed to match the 
landcover classes shown in Table 2. Values were further reclassed using the Map 
Calculator. They were multiplied by either 1000 or 10 depending on the landcover 
change period – see Table 5. 
 

Table 5. Map Calculation of 1961, 1972, 1990 and 1999 Grid Values 
 

Landcover Change Period Values x 1000 Values x 10 

1961 to 1972 1961 1972 

1972 to 1990 1972 1990 

1990 to 1999 1990 1999 

1961 to 1990 1961 1990 

1961 to 1999 1961 1999 

1972 to 1999 1972 1999 

 
These map calculations were converted to grids. The grids were then subtracted 
from each other for each landcover change period, e.g. 1972 values were 
subtracted from 1961 values for the period 1961 to 1972. The result (n) shows the 
combination of 1961 landcover and 1972 landcover, i.e. ‘change from’ landcover 
and ‘change to’ landcover. The ‘count’ field displays the amount of change in 
hectares. 
 
 
 
 
 



The last three digits of n represent the ‘change to’ landcover. If these are 
subtracted from 1000, and then divided by 10, the result is a particular landcover 
value, e.g. if the last three digits read 960 the ‘change to’ landcover is “Orchard & 
Hop” (value 4). 
 
 
    (1961 value x 1000) – (1972 value x 10) = n 
 

  (1000 – last 3 digits of n) = ‘Change to’ landcover 
     10 

 
       ((n + 1000) – last 3 digits of n) = ‘Change from’ landcover 

                   1000 
 

Example 1 
 
    (1961 value x 1000) – (1972 value x 10) = 930 
 

        (1000 – 930) = 7 
        10 

 
                ((930 + 1000) – 930) = 1 

                           1000 
 
This represents a change from Arable (1) to Urban (7) between 1961 and 1972. 
 

Example 2 
 
    (1972 value x 1000) – (1990 value x 10) = 4920 
 

        (1000 – 920) = 8 
        10 

 
                 ((4920 + 1000) – 920)  = 26 

     1000 
 
This represents a change from Scrub (5) to Roads (8) between 1972 and 1990. 
 
 
 
 

Example 3 
 
    (1990 value x 1000) – (1999 value x 10) = 5940 
 

        (1000 – 940) = 6 
        10 

 
                 ((5940 + 1000) – 940)  = 6 

     1000 
 
This represents no change between 1990 and 1999 – Woodland (6) remains 
Woodland (6). 
 

Boundaries Used For Landcover Change Analysis 
 
Landcover change analysis for Kent was performed and then clipped to the 
following sub-areas… 
 

 Local Authority Districts (13) 

 Kent minus Medway Local Authority 

 Kent Downs Area Of Outstanding Natural Beauty 

 High Weald Area Of Outstanding Natural Beauty 

 Combined Kent Downs and High Weald AONB 
 

Filtering Results For Mapping Landcover Change 
 
For mapping landcover change results, it was necessary to run a filter over the cells 
in order to detect areas of contiguous landcover change. Contiguous areas of 
change are confidently considered as ‘real change’, in contrast to other ‘apparent 
change’ due to attribution and positional errors in the datasets – this ‘apparent 
change’ was therefore filtered out. 
 

 Attribution Errors 
 

Landcover values for the 1990 dataset were assigned by hand, and were 
therefore subject to interpretator bias whether a landcover was recorded or not 
in preference to its neighbour, e.g. broadleaved woodland which surrounded a 
road may have been recorded in preference to the road, even though the road 
fell in the centre of the cell. 

 



 Positional Errors 
 

Some positional errors in the 2003 dataset are possible due to the ortho-
rectification process of the 1999 aerial photography – these aerial photographs 
were used as the base map for digitising habitats. The ortho-rectification error 
need only be 1 metre for a landcover to be recorded instead of its neighbour. 
Where this occurs, landcover change is not ‘real change’, but represents 
‘digitisation change’. 

 
The filter size was 5 ha, and so a cell showing landcover change which did not 
neighbour four other cells of the same value were not mapped. Contiguous areas of 
5 ha and above were therefore mapped. 
 

Statistical Robustness of Landcover Change Analysis 
 
Filters were only needed for mapping the landcover change results; the statistics 
did not need filtering as the attribution and positional errors even themselves out at 
county-scale analysis. According to the statistical robustness studies reported in the 
1990 Landcover Change Report… 
 
“The statistical robustness … of the essentially sample point data becomes dubious 

when the area is less than approximately 3,000 ha, i.e. 1 % of the area of Kent”. 
 

Normalising 1990 and 1999 Grids 
 
In order to aid direct comparisons between the 1990 and 1999 grids, the following 
edits were necessary… 
 

Edits to 1990 Grid 
 

 Minor roads added to already existing motorways and A roads for direct 
comparison with the 1999 grid. 

 

Edits to 1999 Grid 
 

 MasterMap built areas added… buildings and gardens selected from 
MasterMap. 

 

 1990 roads added as they seemed to be over-recorded in 1990. 
 

 “Urban parks and playing fields” were reclassed to equal “Urban” as the 
majority of them were classed as Urban in the earlier surveys. 

 

Other Points 
 

 1961 and 1972 roads do not include minor roads. Therefore the increase in 
development between these two years and 1990 and 1999 is an overestimate. 

 

 1961, 1972 and 1990 “Urban parks and playing fields” were not recorded 
consistently – i.e. some as urban, others as grassland. 

 

 Original 1990 roads (motorways and A roads) show significant bias over other 
landcover types – especially M20-M25-M26 triangle. Therefore the 1990 and 
1999 grids overestimate the number of roads. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1 below shows the stages involved in creating the 1999 landcover grid. 
 
(a) Digital aerial photographs (dated 1999; 1:10,000 scale) were ortho-rectified and overlaid with Ordnance Survey data. 
 
(b) Aerial photograph interpretation (API) was carried out to create habitat parcels. 
 
(c) The habitat parcels were converted into a grid at 1 ha (100m x 100m) resolution. Each habitat was translated into a landcover category. 
 
 

Figure 1. Creation of 1999 Landcover Grid 
 

        (a)              (b)             (c) 
 

   
 

Aerial photograph Copyright UK Perspectives. 

LandLine Copyright Ordnance Survey. 

 
 
 
 
 
 
 
 
 
 
 
 



KENT LANDCOVER SURVEY 1999 

 

RESULTS 
 
 
For more detailed results, please refer to “kent landcover survey 1999 results.xls”. 
 
For results specific to Kent’s 13 districts, and Kent excluding Medway Unitary Authority, please refer to “district landcover survey 1999 results.xls”. 
 
For results specific to the Kent Downs and High Weald Areas of Outstanding Natural Beauty, please refer to “aonb landcover survey 1999 results.xls”. 
 
The following graphs and maps present a summary of results for landcover change in Kent between 1961 and 1999. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 2. Proportion of Kent by Landcover Category 
 

 
 



Figure 3. Landcover Change as % of 1961 Resource 
 

 



Figure 4. Nature of Landcover Change 
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