














Table 7.10

7.3.9

Number and Percentage of Sandy Shore Mis-identified Sub-sites (Total
Number of Sites Surveyed = 38)

Habitat Type of Mis-identified Area  No. of Sites Percentage (%) of Total Number of
Surveyed Sites

Rocky Shore 5 13.16

Ecological Value Assessment: Corals were recorded near the sub-site in Tai
Tan Hoi (SS38) but the ecological value of the actual site remained the same, at
medium. Although five sites were re-classified to Rocky Shore, as the
ecological value of Rocky Shore is the same as Sandy Shore (medium), no site
was downgraded or upgraded due to re-classification.

Information Gaps

A total of 38 sandy beaches comprising an approximately area of 50.44 ha
(10.07% of Sandy Shore in Hong Kong) were surveyed during the Present
Study. Taking account of the Sandy Shores reviewed and surveyed in the
Previous Studies, some Sandy Shore habitats remain unsurveyed and no data
are available to justify their ecological value. Further survey efforts may be
devoted to those sheltered Sandy Shores which are located in very remote
areas, eg, North-east New Territories, where upgrading of indicative
ecological value may be necessary.

Rocky Shore
Previous Study

A total of 21 sub-sites (3,380.00 ha) of Rocky Shores were surveyed in the 2003
Study. The mapping accuracy of the Rocky Shore in the 2003 Study was
generally high. Minor adjustments were made to Sites which was re-
classified as Sandy Shore. In the 2005 Study, a total of 7 sites were surveyed
to validate the habitat type and assess the conservation value of Rocky Shore.
Two of them were re-classified as Grassland and Urban Park with total
mapping accuracy of 71.43%. The 2007 Study surveyed 35 sites of Rocky
Shore habitat. The mapping accuracy of the Rocky Shore after verification
was medium (62.86%). A total of 14 out of 35 sites (40.00%) were re-classified
as Sandy Shore and Other; 11 sites were mis-identified and re-classified as
Sandy Shore and 3 sites in Tsuen Wan were developed into roads (Other).

Present Study

The Present Study surveyed 39 sites of Rocky Shore habitat. Field surveys
commenced on 27th March 2009 and were completed on 24t April 2009 (Annex
G, pages 41-44). The locations of the surveyed sites are shown in Figure 7.9.

Habitat Mapping: The mapping accuracy of the rocky shore after
verification is generally high, 87.18% (34 out of 39).

The Rocky Shore sub-sites mis-mapped in Tai Lam were actually Artificial
Rocky/Hard Shoreline (RS09, RS11 and RS13) and Other (RS10) (Table 7.11).
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Table 7.11

7.3.10

They were developed areas without natural pebbles or boulders. One sub-
site (RS02) in Wu Kai Sha was re-classified as Sandy Shore as fine sand and
small pebbles were found there (Annex D9).

Number and Percentage of Rocky Shore Mis-identified Sub-sites (Total
Number of Sites Surveyed = 39)

Habitat Type of Mis-identified Area No. of Sites  Percentage (%) of Total Number

of Surveyed Sites
Artificial Rocky/Hard Shoreline 3 7.69
Other 1 2.56
Sandy Shore 1 2.56
Total: 5 12.82

Ecological Value Assessment: Slight to moderate disturbance was observed
for most of the sites surveyed. Three sub-sites (RS09, RS11 and RS13) were
downgraded from medium to low ecological value as they were Artificial
Rocky/Hard shoreline and RS10 was changed to negligible value as it was a
developed urban area (Annex E§). RS02 remained as medium ecological
value as the ecological value for Sandy Shore is the same as Rocky Shore.

Information Gaps

A total of 39 sites were surveyed and verified in the Present Study with an
approximate area of 99.03 ha (6.95% of Rocky Shore in Hong Kong). There
are still Rocky Shores where surveys have yet to be undertaken and therefore
data are not available to justify their ecological value. Further efforts may be
required to survey those exposed Rocky Shores which are located in very
remote areas, eg outlying islands, where upgrading of indicative ecological
value may be necessary.

Cultivation
Previous Study

In the 2003 Study, a total of 81 sub-sites were surveyed for Cultivation and 38
of them showed 100% accuracy. Some of them were found to have been mis-
identified and all these were re-classified as Other. The 2005 Study surveyed
a total of 27 sites of Cultivation to assign the habitat category. Among the 27
sites, 21 were mapped accurately, and the remaining sites were mapped as
Shrubby Grassland, Mixed Shrubland and disturbed by development. A
total of 15 sites of Cultivation were surveyed in the 2007 Study. The majority
of them (8 sites) were mis-classified. Among the mis-classified sites, 4 of
them (i.e. 26.67% of total sites surveyed for Cultivation) were re-classified as
Shrubby Grassland. The other 4 sites of Cultivation were modified due to
urban development, for example conversion into developed land and garden.
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Table 7.12

7.3.11

Present Study

A total of 85 sites of Cultivation were surveyed in the Present Study. Field
surveys were undertaken from 10t March 2009 to 28th April 2009 (Annex G,
pages 45-51).  The locations of surveyed sites are shown in Figure 7.10.

Habitat Mapping: A total of 85 sites were surveyed for Cultivation and
94.12% (80 out of 85) of them were mapped correctly (Annex D10). The
change of habitat may be due to succession after cultivated land has been
abandoned. Four sub-sites were re-adjusted to Shrubby Grassland (C24, C26,
C69 and C72) predominantly for this reason (Table 7.12). C05 was re-
classified as Freshwater/Brackish Wetland as Ceratopteris thalictroides and
Centella asiatica were recorded there, species which are normally found in
swampy wetland (Table 7.11).

Number and Percentage of Cultivation Mis-identified Sub-sites (Total
Number of Sites Surveyed = 85)

Habitat Type of Mis-identified Area  No. of Sites  Percentage (%) of Total Surveyed

Site

Shrubby Grassland 4 4.71
Freshwater/Brackish Wetland 1 1.18
Total: 5 5.88

Ecological Value Assessment: Around 25% of the Cultivation sub-sites were
totally abandoned land and three of them (C08-10) were disturbed by war
games and archery activity. Only one sub-site (C05) was upgraded from
medium to high ecological value as it was re-classified to Freshwater/Brackish
Wetland (Annex E9). The rest of the sites remained as medium ecological
value as Shrubby Grassland, like Cultivation, has medium ecological value.

Information Gaps

A total of 85 sites covering 186.26 ha (8.70% of Cultivation in Hong Kong)
were surveyed and verified in the Present Study. There is still Cultivation
mapped on the habitat map which has not been covered by the previous or
present field surveys. = Uncertainties remain in these unsurveyed areas with
regard to their habitat type and ecological status. As the habitat is highly
heterogeneous in nature, further efforts may be required to differentiate
cultivated land from other habitat type(s) to justify the ecological rating.

Mangrove
Previous Study

A total of 52 sub-sites were surveyed in 2003 and the mapping accuracy was
moderate. Some of the sub-sites were re-classified as Fishpond/Gei Wali,
Lowland Forest, Intertidal Mudflat, Cultivation or Mixed Shrubland. A total
of 9 sub-sites were surveyed in the 2005 Study. About 88.89% (8 out of 9)
were classified accurately.
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7.3.12

Present Study

A total of 43 sites were surveyed in the Present Study. Surveys started on
27th March 2009 and were completed on 234 June 2009 (Annex G, pages 52-55).
The locations of the sites are presented on Figure 7.11.

Habitat Mapping: All of the 43 Mangrove sites were mapped correctly.
Out of these Mangrove sites, four of them were located inside country parks
while eight of them inside SSSIs.

Ecological Value Assessment: Most sites (19) were slightly modified or truly
natural (15) and of small to medium size with fine sand and small pebbles as
their substratum. Most sites were disturbed by litter and often by being near
human disturbances as well, such as shellfish harvesting or near a golf course
or pier. Kandelia spp., mainly Kandelia obovata, was identified at all the sites.
Avicennia marina was also identified at the majority of sites. Most of the
mangroves were between 1 -2m high, with a record at one site of the
mangroves being about 6m high. At one site, the seagrass Halophila beccarii
was recorded in front of the mangroves, in small patches. Boleophthalmus
spp. was recorded at about half the sites. Of the molluscs recorded, Cerithidea
spp. was the most common, followed by Saccostrea cucullata. The crustacean
Uca spp. was also recorded at most of the mangrove sites. All identified
Mangrove was regarded as of high ecological value and none of their
ecological value was adjusted.

Information Gaps

A total of 43 sites of an approximately area of 25.41 ha (4.90% of Mangrove in
Hong Kong) were surveyed and verified in the Present Study. There are still
Mangrove areas mapped on the habitat map left unsurveyed and uncertainties
remain in these areas with regard to their habitat type and ecological status.

Seagrass

Previous Study

No seagrass surveys were conducted in 2003, 2005 and 2007 Studies.
Present Study

A total of 13 sites were visited in the survey period, from 11t» May 2009 to 23rd
June 2009 (Annex G, page 56). The locations of the surveyed sites are shown
in Figure 7.12. Due to the scattered distribution of Seagrass Bed in Hong
Kong, the small size of Seagrass Bed patches and the time constraints on tidal
change, it was difficult to conduct 22 survey sites within three survey days.
Therefore, the total number of surveyed sites was 13 instead of 22 as originally
planned.

Habitat Mapping: The mapping accuracy of the Seagrass after verification is
high. A total of 10 out of 13 sites (76.92%) were mapped correctly as
Seagrass.
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No Seagrass was found on the sites SB10-12 and these sites were re-classified
as Intertidal Mudflat, same as the surrounding habitat (Table 7.13) (Annex
D11).

Table 713  Number and Percentage of Seagrass Mis-identified Sub-sites (Total Number of
Sites Surveyed = 13)

Habitat Type of Mis-identified Area  No. of Sites  Percentage (%) of Total Surveyed
Site
Intertidal Mudflat 3 23.08

Ecological Value Assessment: Some rare species of seagrass were identified
during the survey; Halophila ovalis (SB05-07 and SB10-12), Zostera japonica
(SB08) and Halophila beccarii (SB13).  All sub-sites remained as having high
ecological value, even those re-classified as Intertidal Mudflat, because
Intertidal Mudflat is categorised as having a high ecological value. The
ecological value of the correctly mapped Seagrass remained high due to
limited disturbance inside or near marine parks and country parks.

Information Gaps

A total of 13 sites with an approximately area of 6.01 ha (54.49% of Seagrass
Bed in Hong Kong) were surveyed and verified in the Present Study. There is
still Seagrass mapped on the habitat map left unsurveyed and uncertainties
remain in these areas with regard to their habitat type and ecological status.

74 OTHER CONSERVATION COMPONENTS

The surveyors recorded opportunistic notes on the other two conservation
components, i.e. landscape and recreational value, during their site visits and
the data were incorporated into the conservation assessment map.

During ecological field surveys, landscape features including coastline,
prominent watercourse, reservoir, oyster shell flats and forest were also
identified.

Recreational features such as nature trails, bike trails, barbecue sites, parks
and picnic areas, war game sites, archery sites, golf courses and swimming
beaches, and recreational activities such as boating and shellfish collection
were observed in some of the surveyed sites, in particular within country
parks and coastal areas.

7.5 AREAL MAPPING ACCURACY OF SURVEYED HABITATS BASED ON FIELD SURVEYS

The level of accuracy associated with the mapping of each of the surveyed
habitats was calculated using GIS, extrapolating figures from observations of
surveyors when in the field. The total area of habitat correctly mapped was
calculated by summing the accuracy for each surveyed site and then dividing
the sum by the number of sites surveyed.
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Table 7.14

The mapping accuracies calculated for each surveyed habitat type in the
Present Study are presented in Table 7.14.

Areal Mapping Accuracy of Each Surveyed Habitat Category for the Present
Study

Habitat Category Overall Mapping Accuracy of the
Surveyed Area (%)
Seagrass Bed 92.89
Mangrove 88.61
Lowland Forest 88.42
Intertidal Mudflat 79.73
Sandy Shore 79.36
Plantation or Plantation/Mixed Forest 72.90
Cultivation 67.14
Mixed Shrubland 64.17
Freshwater/Brackish Wetland 63.66
Natural Watercourse 56.43
Shrubby Grassland 55.05
Rocky Shore 38.37

The areal mapping accuracy of the surveyed habitats in the Present Study
ranged from 38.37% for Rocky Shore to 92.89% for Seagrass Bed. Seagrass
Bed obtained high mapping accuracy (>90%). Satisfactorily high mapping
accuracy percentage (70% - 90%) was obtained for Mangrove (88.61%),
Lowland Forest (88.42%), Intertidal Mudflat (79.73%), Sandy Shore (79.36%)
and Plantation or Plantation/Mixed Forest (72.90%). Habitats having a
moderate mapping accuracy of between 40 - 70% include Cultivation (67.14%),
Freshwater/Brackish Wetland (63.66%), Mixed Shrubland (64.17%), Natural
Watercourse (56.43%) and Shrubby Grassland (55.05%). Only 1 relatively low
mapping accuracy (<40%) was recorded for Rocky Shore.

The mapping accuracy was generally higher in the remote and protected areas
such as in the country parks. Lower mapping accuracy for Rocky Shore,
Shrubby Grassland and Natural Watercourse was observed, particularly in the
unprotected areas such as in or near villages where human disturbance was
more evident. In addition, as discussed above, the lower mapping accuracy
for Shrubby Grassland was likely due to the spectral similarity of Mixed
Shrubland to Shrubby Grassland, their tendency to intermingle with each
other, and the gradual natural succession of Shrubby Grassland to Mixed
Shrubland that might have occurred after the time when satellite imagery and
aerial photographs were taken during the Previous Studies. On the other
hand, a number of Natural Watercourse sub-sites were partially re-identified
as Modified Watercourse which were channelized or distributed by
construction work. Therefore, the mapping accuracy for Nature Watercourse
was low as it was difficult for remote sensing to classify between natural or
modified habitat in this situation. The mapping accuracy for Rocky Shore
was classified as ‘relatively low’, which was much lower than the 2007 Study.
The accuracy was particularly low in the area with a mix of fine sand and
medium pebbles. A number of sub-sites were partially re-classified as Sandy
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Shore. Therefore, though the percentage of mis-identified sites was low in
Table 7.10, the mapping accuracy in terms of surveyed area was much lower.

Precise mapping of the boundary of some of the natural vegetation habitats
during field surveys was found to be difficult as many of the natural
vegetation habitats (eg Shrubby Grassland, Mixed Shrubland and Lowland
Forest) do not have a well defined boundary between habitat types. In fact,
these habitats are often intermingled with each other and the boundary of the
categorised habitats is actually represented by a gradual change in the
vegetation species composition and the plant forms. The Field Survey Team
made use of their expertise and professional judgment to define the boundary
of each habitat area they surveyed, for example, by examining the change in
species composition, vegetation structure and spatial complexity.
Topographic information and other locational features such as houses,
footpaths, streams, overhead electrical cables, changes in contour levels of
nearby mountains and valleys, as well as the structural complexity of habitats
were found useful in helping surveyors identify the habitat boundary. The
colour of the habitat area was also found helpful in distinguishing the
boundary of different habitats.

It is important to understand that the mapping accuracy presented in Table
7.14 was calculated using GIS, based on the results obtained from the field
surveys. Therefore it can only be used to indicate the mapping accuracy of
the habitat area surveyed and does not reflect the mapping accuracy of the
whole habitat map. In many cases, the sites for field surveying were chosen
specifically because the accuracy for determining a particular habitat type
during the initial mapping period of the existing habitat map in the Previous
Studies was low. In this way the field surveys provided an opportunity to
upgrade the accuracy of the habitat map. In addition, the surveys covered
only a small percentage of area for most of the habitat types surveyed (see
Table 7.1) so again it is not valid to extrapolate the field survey data to
represent the mapping accuracy of individual habitat types.
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8.1

8.2

8.2.1

REVISED HABITAT MAP AND CONSERVATION ASSESSMENT MAP

EDITING OF MAPPED AREAS BASED ON FIELD SURVEYS

The field surveying exercise made use of Pocket PC technology for the
collection of data from the Survey Site locations and recording changes to the
habitat type and the ecological value of sites being surveyed. These edits of
each habitat, described in Section 7, include polygons identifying:

e additions to the habitat (where the habitat was under classified); or
e deletions (Where the habitat was mis/over-classified).

These edits were thoroughly checked and then used to update the existing
habitat map and conservation assessment map. A field was created in the
final GIS database to indicate where changes had been made to the map as a
result of the surveying process. ~All processing was carried out using the
ArcGIS product. The updated habitat map is shown in Figure 8.1 and the
updated conservation assessment map in Figure 8.2. The updated habitat
map and conservation assessment map in GIS format are shown in Annex H.

AREA AND PERCENTAGE COVER OF HABITAT CATEGORIES
Previous 2007 Study

In the previous 2007 Study, a total of 111,787.50 ha were mapped for the
terrestrial area of Hong Kong (Table 8.1). Among the 24 habitat categories
mapped on the revised habitat map, Mixed Shrubland was the most extensive
habitat occupying 27,941.40 ha and constituted the highest percentage habitat
cover (25.00%). Shrubby Grassland and Grassland remained the second and
the third largest natural vegetation habitats identified on the habitat map and
occupied 19.95% and 13.81% of the total habitat cover respectively.

The land areas identified as natural aquatic (i.e. Natural Watercourse and
Freshwater/Brackish Wetland) and intertidal (i.e. Mangrove, Intertidal
Mudflat, Sandy Shore and Seagrass Bed) habitats were, in general, small and
individual habitats occupied < 1.00% of the total land area. Seagrass Beds
showed a very limited distribution and occupied around 0.01 % (i.e. 6.60 ha) of
the total land cover. Artificial or modified water habitats showed a
comparatively higher land cover (2.52%) than the natural watercourse (0.77%).
Fishpond/Gei Wai habitat occupied a map area of 895.50 ha which was 0.80%
of the total land area. A total of 2819.90 ha (i.e. 2.52%) were mapped for
Modified Watercourse.

Disturbed habitats with negligible ecological value, such as Landfill, Rural
Industrial Storage/Containers and Others, showed a varied percentage of
coverage. Landfill covered 0.27% of the survey area while Rural Industrial
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Table 8.1

8.2.2

Storage/Containers covered 0.93%, both showing about a -24.33% cover value
compared to the 2005 Study. Urban or highly modified area (including
buildings), which was put into the Other habitat category, was found to be
relatively extensive and occupied 12.47% (i.e. 13936.50 ha) of the total land
area, up 10.12% compared to the 2005 Study.

Comparing the 2007 Study with the 2005 Study, the percentage change in
habitat areas ranged from -31.10% (Lowland Forest) to 589.78%
(Freshwater/Brackish Wetland) (Table 8.1). Coastal habitat change was
slight: Rocky Shore decreased by 3.82% and Sandy Shore increased by 17.48%.

Comparison of the Area Mapped for Each Habitat Type, their Percentage
Change in the Previous Studies

Type Area Mapped  Area Mapped Percentage Post-
in year 2005 in year 2007 Change (%) survey %
(ha) (ha) Cover
Grassland 21,572.70 15,439.90 -28.43 13.81
Other 12,656.30 13,936.50 10.12 12.47
Lowland Forest 18,318.30 12,621.70 -31.10 11.29
Mixed Shrubland 15,196.50 27,941.40 83.87 25.00
Shrubby Grassland 24,674.80 22,305.30 -9.60 19.95
Cultivation 3,838.30 6,300.70 64.15 5.64
Modified Watercourse 2,384.10 2,819.90 18.28 2.52
Fishpond/Gei Wai 1,031.70 895.50 -13.20 0.80
Intertidal Mudflat 656.10 745.70 13.66 0.67
Bare Rock or Soil 5,101.80 2,029.80 -60.21 1.82
Freshwater/Brackish
Wetland 130.10 897.40 589.78 0.80
Rural Industrial
Storage/Containers 1,379.20 1,043.70 -24.33 0.93
Golf Course/Urban Park 1,398.30 1,158.20 -17.17 1.04
Natural Watercourse 803.90 860.60 7.05 0.77
Landfill 404.30 303.10 -25.03 0.27
Mangrove 343.10 456.80 33.14 0.41
Quarry 168.60 245.60 45.67 0.22
Plantation or Plantation/
Mixed Forest 417.00 926.00 122.06 0.83
Fung Shui Forest 106.30 211.20 98.68 0.19
Montane Forest 123.40 109.50 -11.26 0.10
Seagrass Bed 5.40 6.60 22.22 0.01
Rocky Shore 94.20 90.60 -3.82 0.08
Artificial Rocky/
Hard Shoreline 315.40 230.90 -26.79 0.21
Sandy Shore 179.60 211.00 17.48 0.19
Present Study

Table 8.2 presents the land cover of each habitat type and the change in areal
coverage of each before and after the field surveys conducted for the Present
Study (see Section 7.1). The final percentage cover on the revised habitat map
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is also provided in the Table 8.2. The total land area of Hong Kong in 2008
was 110,432.00 ha®. The total study area was higher than the official land
area because Sandy Shore, Rocky Shore, Seagrass Bed, Intertidal Mudflat and
Mangrove are coastal features that were not included as part of the 110,432.00
ha. Inaddition, the satellite images were extracted during low tide and the
resolution of the images provided was 5m and 10m, which might cause great
differences for those marginal pixels.

Among the 24 habitat categories mapped on the revised habitat map, Lowland
Forest (23,775.16 ha; 20.96%) was the most extensive habitat and constituted
the highest percentage habitat cover. Shrubby Grassland (23,383.46 ha;
20.61%) remained the second largest natural vegetation habitat. Grassland
(18,290.03 ha; 16.12%) was the third largest natural vegetation habitat. Mixed
Shrubland (18,245.30 ha; 16.08%), which was the largest habitat in 2007,
became the fourth largest, with a slightly lower percentage cover than
Grassland. Habitat verification in the Present Study resulted in an addition
of 62.16 ha (0.26%) to Lowland Forest, 126.41 ha (0.70%) to Mixed Shrubland,
but a reduction of 64.45 ha (0.35%) to Grassland and 201.04 ha (0.85%) to
Shrubby Grassland. The fifth biggest portion of habitat was Other (13,721.83
ha; 12.09%). 74.77 ha (0.55%) was added to Other after the field surveys.

The remaining habitat categories constituted a small proportion of cover and
recorded only slight changes of post-survey area. A slight increase of area was
recorded for Modified Watercourse (10.30ha; 0.39%), Fish Pond/Gei Wai
(18.58 ha; 1.88%), Rural Industrial Storage/Containers (9.7 ha; 3.13%), Golf
Course/Urban Park (4.84 ha; 0.35%), Mangrove (6.28ha; 1.23%), Montane
Forest (1.00 ha; 0.74%) and Artificial Rocky/Hard Shoreline (4.41 ha; 1.14%).
Habitats with large increases in area included, Seagrass Bed (2.44 ha; 28.37%),
Plantation or Plantation/Mixed Forest (68.47 ha; 12.53%) and Sandy Shore
(32.35ha; 6.91%). A slight reduction of area was recorded for Grassland
(64.45 ha; 0.35%), Shrubby Grassland (201.04 ha; 0.85%), Bare Rock/Soil (52.72
ha; 1%), Cultivation (3.62 ha; 0.17%), Intertidal Mudflat (3.63 ha; 0.51%),
Natural Watercourse (1.83 ha; 0.31%), Fung Shui Forest (0.53 ha; 0.25%) and
Rocky Shore (60.91 ha; 4.10%) respectively. Freshwater/Brackish Wetland
(60.30 ha; 10.81%) had a significant reduction of area after field survey
adjustments. No change was recorded between pre- and post-survey area for
the Landfill and Quarry habitats.

The changes of area and number of habitat types between pre- and post-
survey maps were more than the 2007 Study as the Field Survey Team drew
larger survey boundaries for each sub-site,i.e.the survey area not only
included the targeted sampling survey site, but also the habitat nearby.
Therefore, more habitat types were identified and re-classified. The
justification for the change of surveyed habitat area was stated in Section 7.1.

(1)  Survey and Mapping Office (2009). Survey and Mapping Office - Circulars and Publications. Retrieved on January 8,
2010 from The Government of Hong Kong Special Administrative Region, Survey and Mapping Office/Lands
Department Web site: http:/ /www.landsd.gov.hk/mapping/en/publications /map.htm
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Table 8.2

8.2.3

Area Mapped Before and After Field Surveys and Habitat Verification for
Each Habitat Type, their Percentage Change and Final Percentage Cover
(Present Study)

Type Pre-Survey Post-Survey Changein Percentage Post-survey
Area (ha) Area (ha) Area (ha) Change (%) % Cover
Grassland 18,354.48 18,290.03 -64.45 -0.35 16.12
Other 13,647.07 13,721.83 74.76 0.55 12.09
Lowland forest 23,712.99 23,775.16 62.17 0.26 20.96
Mixed Shrubland 18,118.89 18,245.30 126.41 0.70 16.08
Shrubby Grassland 23,584.50 23,383.46 -201.04 -0.85 20.61
Cultivation 2,145.09 2,141.47 -3.62 -0.17 1.89
Modified Watercourse 2,648.00 2,658.31 10.31 0.39 2.34
Fishpond/GeiWai 989.02 1,007.60 18.58 1.88 0.89
Intertidal mudflat 715.48 711.84 -3.64 -0.51 0.63
Bare Rock/Soil 2,564.87 2,539.15 -25.72 -1.00 2.24
Freshwater/Brackish 557.84 497.54 -60.30 -10.81 0.44
Wetland
Rural Industrial 309.57 319.27 9.70 3.13 0.28
Storage/Containers
Golf course/Urban park 1,396.52 1,401.36 4.84 0.35 1.24
Natural Watercourse 591.62 589.79 -1.83 -0.31 0.52
Landfill 211.41 211.41 0.00 0.00 0.19
Mangrove 512.63 518.91 6.28 1.23 0.46
Quarry 148.99 148.99 0.00 0.00 0.13
Plantation or Plantation/ 546.55 615.02 68.47 12.53 0.54
Mixed Forest
Fung Shui Forest 211.21 210.68 -0.53 -0.25 0.19
Montane forest 135.56 136.56 1.00 0.74 0.12
Seagrass bed 8.60 11.04 2.44 28.37 0.01
Rocky shore 1,485.03 1,424.12 -60.91 -4.10 1.26
Artificial Rocky/ 388.59 393.01 442 1.14 0.35
Hard Shoreline
Sandy shore 468.42 500.77 32.35 6.91 0.44
TOTAL 113,452.93 113,452.62

Comparison of Habitat Change between Previous 2007 Study and Present
Study

In the previous 2007 Study, 111,787.50 ha of the Hong Kong area were
mapped in 24 habitat categories. With the latest SPOT5 data and remote
sensing classification technique, the boundary of land was defined and the
total area mapped with the 24 habitat categories in the Present Study was
113,452.62 ha based on the final habitat map of 5-m resolution.

Increases of total area of habitat within Hong Kong for Grassland (2.55%),
Lowland Forest (9.98%), Shrubby Grassland (0.96%), Fish Pond/Gei Wai
(0.10%), Bare Rock/Soil (0.46%), Golf Course/Urban Park (0.22%), Mangrove
(0.06%), Rocky Shore (1.19%), Artificial Rocky/Hard Shoreline (0.15%) and
Sandy Shore (0.26%) were observed (Table 8.3). The significant increase for
Lowland Forest was likely due to the succession from Mixed Shrubland. The
increase in Grassland was partially due to the habitat change from abandoned
cultivated land and partially due to the change from Plantation after hill fires.
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Table 8.3

There was a reduction of total area of habitat within Hong Kong for Other
(0.19%), Mixed Shrubland (8.67%), Cultivation (3.72%), Intertidal Mudflat
(0.03%), Modified Watercourse (0.14%), Freshwater/Brackish Wetland
(0.36%), Rural Industrial Storage/Containers (0.65%), Natural Watercourse
(0.24%), Landfill (0.08%), Quarry (0.09%) and Plantation or Plantation/Mixed
Forest (0.28%). The significant reduction for Mixed Shrubland was likely due
to the succession to Lowland Forest as mentioned above. The change of
abandoned cultivated land to other natural habitat (such as
Freshwater/Brackish Wetland, Grassland and Shrubby Grassland) or urban
land use (such as Rural Industrial Storage/Container, Other and Urban Park)
contributed to the significant decrease of Cultivation. During the field
survey, the influence of hill fire on Plantation led to the change of plant
species and stratification was observed.

No significant change in the percentage of total area within Hong Kong was
observed among habitats of Intertidal Mudflat, Fung Shui Forest, Montane
Forest and Seagrass Bed.

Habitat Areas Mapped for the Previous 2007 Study and Present Study

Type Area Mapped Present Study Changein  Change in % of
in year 2007 Area (ha) Area (ha) Total Area of
(ha) Hong Kong
Grassland 15,439.9 18,290.03 2850.13 2.55
Other 13,936.5 13,721.83 -214.67 -0.19
Lowland Forest 12,621.7 23,775.16 11153.46 9.98
Mixed Shrubland 27,941.4 18,245.30 -9696.10 -8.67
Shrubby Grassland 22,305.3 23,383.46 1078.16 0.96
Cultivation 6,300.7 2,141.47 -4159.23 -3.72
Modified Watercourse 2,819.9 2,658.31 -161.59 -0.14
Fishpond/Gei Wai 895.5 1,007.60 112.10 0.10
Intertidal Mudflat 745.7 711.84 -33.86 -0.03
Bare Rock or Soil 2,029.8 2,539.15 509.35 0.46
Freshwater/Brackish 897.4 497.54 -399.86 -0.36
Wetland
Rural Industrial 1,043.7 319.27 -724.43 -0.65
Storage/
Containers
Golf Course/Urban 1,158.2 1,401.36 243.16 0.22
Park
Natural Watercourse 860.6 589.79 -270.81 -0.24
Landfill 303.1 211.41 -91.69 -0.08
Mangrove 456.8 518.91 62.11 0.06
Quarry 245.6 148.99 -96.61 -0.09
Plantation or 926.0 615.02 -310.98 -0.28
Plantation/
Mixed Forest
Fung Shui Forestk 211.2 210.68 -0.52 0.00
Montane Forest 109.4 136.56 27.16 0.02
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8.3

8.3.1

Table 8.4

Type Area Mapped Present Study Changein  Change in % of

in year 2007 Area (ha) Area (ha) Total Area of
(ha) Hong Kong
Seagrass Bedk 6.6 11.04 4.44 0.00
Rocky Shore 90.6 1,424.12 1333.52 1.19
Artificial Rocky/ 230.9 393.01 162.11 0.15
Hard Shoreline
Sandy Shore 211.0 500.77 289.77 0.26

k: Some of the habitat areas were mapped as dot locations on the base map. Seagrass data is provided by SDD and
generated by AFCD. The database has accumulated several years' survey data on the distribution of seagrass in the
territory of Hong Kong. Since the size of each seagrass bed at different locations varies from time to time, in the Present
Study, we extracted data that was collected in the most recent time representing the current size of the seagrass beds into
our habitat map. The final estimation of the area size is 6.56 hectares.

CONSERVATION ASSESSMENT
Ecological Value of Spatial Habitats
Previous Study

In the previous 2007 Study, there were 43,849 ha of habitats classified as of
high ecological value which represented 39.23% of the total mapped area
(Table 8.4). Medium value habitats comprised 30,707 ha (i.e. 27.47%) of the
total land area mapped for Hong Kong. Low and Negligible value habitats
comprised 19.63% and 13.67% respectively of the total land cover (Table 8.4).

Total Area of Spatial Habitats Assigned Ecological Value of High, Mediumn,
Low and Negligible for the Previous 2007 and Present Studies

Ecological Total Area Percentage Total Area Percentage Change
Value (ha) Cover (%) (ha) Cover (%) between 2007-
(Previous 2007 (Previous 2007 (Present (Present 2009 (ha)
Study) Study) Study) Study)
High 43,849.00 39.23 44,696.80 39.40 847.80
Medium 30,707.00 27.47 29,072.44 25.63 -1,634.56
Low 21,949.00 19.63 25,430.85 2242 3,481.85
Negligible 15,283.00 13.67 14,252.52 12.56 -1,030.48
Present Study

After field assessment for the Present Study, the total habitat area that was
classified as of high ecological value comprised 44,696.80 ha (i.e. 39.40%of total
area) (Table 8.4).

A total of 29,072.44 ha (i.e. 25.63%) of the total habitat area was identified as of
medium ecological value (Table 8.4). The areal coverage obtained for the low
and negligible value habitats in the Present Study was 22.42% and 12.56%
respectively (Table 8.4).

An increase of 1.93% was observed in high ecological value habitat area
between the 2007 Study and Present Study (Table 8.4). Such an increase was
likely due to an increase in the classification of Lowland Forest habitat. A
decrease of 5.32% was observed in medium ecological value habitat area.
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This was likely due to the loss of Cultivation. An additional 15.86% of Low
ecological value habitat area was observed between the previous 2007 Study
and Present Study (Table 8.4), and this was likely due to the increase in
Grassland and Bare Rock/Soil. A decrease in habitat areas for negligible
ecological value (6.74%) was observed between the previous 2007 Study and
Present Study (Table 8.4). This was likely due to a decrease in Other and
Rural Industrial Storage/ Containers; however, this may also be the result of
discrepancies in classification between Bare Rock/Soil and Other.
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9.1

SUMMARY & CONCLUSIONS

SUMMARY

This Final Report presents the results of a review of the previous habitat
mapping updating exercises conducted as part of the SUSDEV 21 Study with
details on the discrepancies, uncertainties and outstanding information gaps
identified. The Final Report also presents the key findings of the 84 days of
ecological field surveys conducted during the period from 10 March 2009 to 23
June 2009 for the Present Study. Discussions on finalised definitions of
habitat mapping categories, conservation ranking system, strategy of survey
effort allocation, survey methodology and the information gaps filled by the
Present Study are also included in this Final Report. The key findings of the

Present Study are summarised below:

The definitions of individual habitat mapping categories were reviewed
and it was considered appropriate to maintain the same 24 habitat
categories as the previous 2007 Study. Indicative ecological value (i.e.
high, medium, low and negligible) of individual habitat types defined in
the Previous Studies were unchanged and no modification was
considered necessary.

It was considered appropriate to retain the conservation ranking system
devised in the Previous Studies to provide an acceptable and composite
means by which the conservation values of different areas, representing
different features, can be ascribed, mapped and compared.

Eighty-four days of ecological field-truthing surveys for the Present Study
commenced on 10 March 2009 and were completed on 23 June 2009. A
total of 610 sites comprising approximately 2,336.6 hectares of spatial
habitats were visited during the Present Study period. Field surveys
were conducted in accordance with the approved methodology (Sections 5
and 6 of this Report).

The results of the 84 days of field surveys were used to adjust the mapped
boundaries of habitats at particular sites and to upgrade or downgrade
the indicative ecological value assigned on the basis of the criteria
presented in Section 4. The data collected from the field surveys were
analysed and used for editing the existing habitat map and refining the
ecological value ranking.

The updated habitat map comprised a total land mass (above low tide
mark) of 113,452.61 hectares. Among the 24 habitat categories mapped
on the habitat map, Lowland Forest (23,775.16 ha) and Shrubby Grassland
(23,383.46 ha) were the most extensive habitat types, whilst Seagrass Bed
occupied the smallest land cover (11.04 ha). This partially differed from
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the 2007 Study, where Mixed Shrubland was the most extensive habitat
type and Seagrass Bed the least extensive.

The areal mapping accuracy of the habitats surveyed in the Present Study
ranged from 38.37% for Rocky Shore to 92.89% for Seagrass Bed.

Seagrass Bed obtained high mapping accuracy (>90%). Satisfactorily
high mapping accuracy percentage (70% - 90%) was obtained for
Mangrove (88.61%), Lowland Forest (88.42%), Intertidal Mudflat (79.73%),
Sandy Shore (79.36%) and Plantation or Plantation/Mixed Forest
(72.90%). Habitats having a moderate mapping accuracy of between 40 -
70% include Cultivation (67.14%), Freshwater/Brackish Wetland (63.66%),
Mixed Shrubland (64.17%), Natural Watercourse (56.43%) and Shrubby
Grassland (55.05%). Only one relatively low mapping accuracy (<40%)
habitat was recorded and that was Rocky Shore (38.37%).

A significant increase in the total area within Hong Kong for Lowland
Forest was observed between the 2007 Study and Present Study (9.98%).
This was probably due to the natural succession from Mixed Shrubland
into Lowland Forest. Grassland also saw an increase of 2.55% and this
was most likely due to the habitat change from abandoned cultivation
and partially due to the change from Plantation after hill fires.

There was a significant reduction in the total area within Hong Kong for
Mixed Shrubland (8.67%) compared to the 2007 Study and this was most
likely due to its succession to Lowland Forest as mentioned above.
Cultivation also saw a decrease of 3.72% and this was probably due to the
change of abandoned cultivated land to other natural habitat (such as
Freshwater/Brackish Wetland, Grassland and Shrubby Grassland) or
urban land use (such as Rural Industrial Storage/Container, Other and
Urban Park).

The total habitat area that was classified as of high ecological value
comprised 44,696.80 ha (i.e. 39.40%). A total of 29,072.44 ha (i.e. 25.63%)
of the total habitat area was identified as of medium ecological value.
The areal coverage obtained for the low and negligible value habitats in
the Present Study was 25,430.85 ha (22.42%) and 14,252.52 ha (12.56 %)
respectively.

An increase of 1.93% was observed in high ecological value habitat area
between the 2007 Study and the Present Study. This small increase was
likely due to the significant increase of Lowland Forest, which was
slightly more than the significant reduction in Mixed Shrubland habitat.

There was a significant increase (15.86%) of low ecological value habitat
area between the 2007 Study and Present Study. This was most likely
due to the total area being relatively small, so any changes being more
pronounced and the increase in Bare Rock/Soil habitat. In addition,
there were significant area and percentage increase of Grassland (2850.13
ha; 18.46%) and Bare Rock or Soil (509.35 ha; 25.09%) between 2007 Study
and Present Study.
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9.2

RECOMMENDATIONS FOR FURTHER STUDIES

The Present Study provides the most up-to-date information on existing
terrestrial habitats in Hong Kong and the results have been compared with the
Previous Studies. This has allowed changes in different habitats that have
occurred between 2007 and 2009 to be identified. Recommendations for
further study are summarised as follows:

e More resources should be assigned to training site surveys to ensure
sufficient high quality input for remote sensing analysis. The accuracy
can be greatly increased.

e Training site and survey site results of Previous Studies can be used as
one of the inputs for remote sensing analysis. However, desktop
truthing and surveys should be conducted in advance to ensure the
habitat type remains unchanged.

e Longer duration between remote sensing analysis results and the first
report submission, to provide more time for desktop truthing. Desktop
truthing is important to further enhance the mapping accuracy of habitat
type classification in each land cover class generated by remote sensing
technique, especially for Bare Rock or Soil, Sandy Shore, Rocky Shore and
Natural Watercourse.

e Since the overall habitat boundary and ecological value of each habitat
type are not expected to be changed frequently, it is recommended to be
updated on a 3 to 5 year and as needed basis;

e Additional field truthing surveys are recommended to further enhance
the accuracy of the habitat map and conservation map by random
assessment of more polygons.

e Alonger survey period covering both wet and dry seasons as much as
possible, to allow the intertidal habitats and natural watercourses to be
assessed within their optimal seasons.
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