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ABSTRACT

Plants are essential part of ecology of any region; other ecological members are depend on it especially birds. Plants
also provides many benefits for human for example availability of food, extraction and making of medicine pharmaceutical
raw material, wood for fuel, fire and furniture etc. With the help of Location base studies these valuable plants can be
conserved in better way. Maps are the basic tools for study the geographical aspects of plant distribution. The basis of geoinformatics mainly includes the Satellite Remote Sensing (SRS), Global Positioning System (GPS) and Geographical
Information Science (GIS) with the help of these tools and system the relationship between natural and anthropogenic
processes have been studied which is very complex mechanism that control biodiversity, their spatial and temporal
dynamics. In this study the potential use of GPS and GIS systems has explored in integrating spatial and non-spatial data
collected through field base and Remote Sensing based methods in evolving conservation plans and management strategies
can also be discussed.
Data is collected through different means like GPS survey, Satellite Imageries of different resolution, secondary
sources and photographs, and analyzed by different SRS techniques like Vegetation Indices, Pixel based Classification and
by GIS and Statistical Techniques e.g. Simpson's diversity index.
Results include the frequency, diversity and spatial distribution of threatened plants within study area. With the help of
the resulting maps and inventory most precious plants will be preserved and also very helpful for many researchers and
planners. Spatial aspects of inventory for example plant location, worldwide spatial distribution, status, habitat etc of
threatened plants have the potential to integrated management which will lead towards better environment and conservation
policies. In Karachi University Campus there is a variety of plant species present due to its isolation from the city which
created its environment a fragmented ecosystem. But now a days there is a lot of disturbances present due to anthropogenic
activities such as construction, cattle grazing, firewood cutting etc. These disturbances play a vital role in change of
ecosystem of the campus which affects many plant and animal species and these species becoming threatened and some of
them reach near to extinction.
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INTRODUCTION
Geo-informatics is used as an important tool in conservation related assessments. This technology includes the
Satellite Remote Sensing (SRS), Global Positioning System (GPS) and Geographical Information Science (GIS) .
Through these tools and system the relationship between natural and anthropogenic processes can be studied which
is a very complex mechanism that manage biodiversity, their spatial and temporal attributes ( Murthy et al., 2003).
Through the potential use of Geo-informatics in biodiversity assessment; the role of multi-sensor satellite data in
understanding the spatial and temporal patterns of vegetation type and its distribution as a predecessor for
biodiversity estimation. The probable use of GPS and GIS systems in integrating spatial and non-spatial data in
evolving conservation plans and management strategies are also discussed (Murthy et al., 2003).
Previously, few attempts have been made to investigate geographically the plants of the area under
consideration. Iqbal and Shafiq (1996) studied the plant communities of the sandy areas of Karachi University
Campus and provided the quantitative description of vegetation. Halophytes, Xerophytes and disturbed Species
found to occur at the campus area. They listed thirty six (36) species along their Importance Value Index (IVI) and
categorized them into six major communities viz., Suaeda, Lasiurus, Haloxylum, Prosopis, Aerva and Senna. They
concluded that the plant density declining because of many factors mainl y due to anthropogenic disturbances. They
concluded that the sandy soil of in the area is less suitable for the plant growth as compared with the garden soil.
Hussain et al. (2010) studied the vegetation of Karachi during 2009-2010 to determine the status of native floral
species of Karachi making base line The Flora of Karachi (Jafri, 1966). This Flora comprised 72 families, 249
genera and 403 species of plants. He included 105 plant species (35%) as threatened in the red list. He had further
categorized into Extinct (8 species), Endangered (10 species), Vulnerable (28 species), Rare (25 species),
Intermediate, Threatened, Invasive (2 species), Ruderal, Naturalized, and crop plants. He also concluded that o nce
Karachi University Campus showed the best representation of Karachi as 300 floral species but now, unfortunately,
most of the species have eliminated from the campus.
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Pakistan is a land of unique land due to extensive altitudinal range (0m-8611m, K-2). As result, many ecological
zones are existing here and these zones further providing home land for about 6000 vascular plant species (Ali, 2008).
However, unfortunately of these, many species are under threat from extinction in the result of over population,
urbanization, over exploitation and other many human activities (Alam & Ali, 2010). Some very beneficial plants
become extinct and status of various plants has become threatened especially the wild plant species become threatened
faster comparison with the other plant groups.
Generally, Tropical Thorn vegetation also referred as Rakh dominated by thorny hardwood trees distributed over the
plain areas of Pakistan including Karachi. Common genera are of Acacia, Tamaris and Salvadora and widely utilized as
firewood. Another type of natural vegetation found in Karachi is mangrove forest and common taxa survived there is
timar (Avicennia officinalis) followed by Kirani (Ceriops sp.) and Kunni (Rhizophora ssp.). These species are under
threat due to insufficient water (Khan, 2013). Like- wise, Acacia nilotica is important plant of the region of Pakistan, it
has various sub-species. Acacia nilotica subsp. hemispherica have been classified as Critically Endangered (CR) as per
IUCN red list categories and criteria 2001 (Abbas et al., 2013). Hussain et al. (2010) has reported that Acacia nilotica
subsp. hemispherica as rare species, which is also near to extinction due to the urbanization (Hussain et al., 2010).
Study area: Karachi University Campus located in Karachi, Sindh province, Pakistan (Fig. 1). There is a variety of
biodiversity due to its isolation from the city which created its environment a fragmented ecosystem. Among from
typical wild trees and herbs to the introduced species and also from medicinally and economically important species to
the ornamental plants grow within the vicinity of the Campus. By the combination plant diversity and continuously
increasing built-up area provide a very good example of urban green spaces and mixed rangelands comprises of many
wild shrub, lianas and herbaceous plants as well. But now a day there is lot of disturbances due to anthropogenic
activities such as building construction, cattle grazing, firewood cutting etc. These disturbances play a vital role in
change of ecosystem of the campus which affects many floral and faunal species and these species becoming threatened
and some of them reach near to diminishing.
In the present study an attempt has been made to investigate anthropogenic impacts in relation to threatened species
in the area under consideration. Major objectives of the study were: To prepare the Inventory of threatened plants
occurring at Karachi University Campus based on taxonomic classification; To explore GPS potential for geo-encoding
of plants; To develop a Landuse and landcover (LULC) map of study area; To explore the causes of changes in
frequency and density of threatened plant of the study area; To explore the various source of satellite imageries potential
for the study of flora; to develop flora-sheets of threatened plant species and To describe the important characteristics of
threatened plants locate within study area

Fig. 1. Location map of the Study Area: Karachi University Campus.
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MATERIALS AND METHODS
To obtain the desire objectives of study following methodology was followed. Data was collected by different
primary and secondary sources. Acquisition of maps related to the study area lies within the Baseline data collection.
Field data include the geographic coordinates of the individual plant stand was taken through Magellan Triton 400
handheld GPS and Geo-tagged pictures from Apple Iphone 5 for locations, Sample of different parts of plants i.e. leaf,
flower, fruit etc., and field photographs were also taken for taxonomic identification of plant species. All field surveys
have been conducted during the period between June-2012 to June-2014, covering the both summer and winter seasons.
Satellite remote sensing images of different spatial resolution were gathered i.e., High: Quick Bird, Geo Eye; Medium:
LANDSAT TM, (ETM and OLI/TIRS).
Secondary data was obtained by means of the published research materials, literature from books, different web
sites, research journals, magazines, newspapers etc; collection of inventories of flora related to Karachi and Karachi
University Campus. Data processing include the scanning, mosaicing and geo-referencing, extraction of AOI,
digitization, geo-coding and creation of sampling quadrants (100m*100).
Remote Sensing Analysis includes; image interpretation by different elements, Digital Image Processing have been
done by using Eradas Imagine 9.2. Vegetation index i.e. NDVI have also extracted from pixel base data.
LULC Classification through digitization was done in ArcMap 10.1; it is the modification of Classification scheme
which was presented by Anderson et al. (1976). The Level I Landuse and Landcover classes extracted through on-screen
digitization consist of Agricultural Land, Barren Land, KU Botanic Garden, Rangeland and Urban or Built-up Land.
Flora sheets of four selected threatened plant species were prepared by showing the characteristics of the plants
include: Basic characteristics include the scientific name, common name, family, status, brief description about the
flower, leave, fruit, distribution and important characteristics of selected tree species presented in table and height of tree
and crown diameter presented through graphics. Photographs of habit and their parts like flower, fruit, leaf and bark.
World distribution maps of selected trees have been prepared in ArcMap 10.1.The locations of trees within Karachi
University Campus area taken through GPS in form of geographic coordinates, these coordinates geo-coded into vector
layers (points shapefile) which have been presented over LULC data within the ArcMap 10.1 environment. The spectral
profiles of selected trees extracted through Geo-Eye multispectral 4 bands data in Erdas Imagine 9.2.
RESULTS AND DISCUSSION
Based on field data through extensive field surveys from June-2012 to June-2014, fruitful finding were obtained and
these findings have been discussed as under:
Inventory of threatened flora at Karachi University Campus based on taxonomic classification has been shown in the
Table 1. These species have been categorized according to their families and scientific names. Habit and the status of
each plant species has also been mentioned in the Table 2. In this list, 26 plant species have been included and are
distributed in 18 families. Habit-wise, in 26 species, 6 species are shrubby herbaceous climbers, 6 herb species, 4 shrubs
and under shrubs, and remaining 10 Tree/shrub species. 25 plant species fall under threatened groups. Of these, 2 species
are Endangered (EN), 20 species Vulnerable (VU) and 3 plant species are invasive. 1 plant species become extinct in the
wild, while 3 species are rare. By the use of spectral enhancement technique; normalized difference vegetation (NDVI)
the vegetated areas of Karachi University were enhanced (Fig. 2).
Four plant species has been selected randomly for detail characteristics. Frequencies and cumulative frequencies of
selected threatened plants have been shown in Fig. 3. Similarly, some characteristics of randomly selected threatened
plant species (trees) have been shown in flora sheets in the Figs. 4-7 have also been shown. These types of studies have
also done by Bano (2014), Bano & Afsar ( 2014) and Bano et al. (2013). These randomly selected species are Acacia
nilotica (Babool), Prosopis cineraria (Jand, Kandi), Cordia gharaf (Gondni) and Guaiacum officinale (Lignum Tree).
Landuse and Landcover are of the study area (KU Campus) has been extracted and calculated through screen
digitization (Table 2; Fig. 8). 52. 39% land is Range land, 17. 01% land under Agriculture, 24.41 % Built-up/ Urban
land, 4.05 % Barren land and the rest of 2.12 % land is part of Karachi University Botanic Garden (Table 2). This type of
studies has also been done by Bano (2014), Bano & Afsar (2014), Afsar et al. (2013) and Afsar (2011). "A Land Use and
Land Cover Classification System for Use with Remote Sensor Data" developed by Anderson et al. (1976) has been used
as baseline and modified version of it created through on screen digitization for the KU Campus.
CONCLUSION
In the Karachi University Campus decreasing the number of plants is one of the most serious problems which is
confronted by the mankind; due to own activities. The natural vegetation has decreasing rapidly at the cost of new
construction and cultivated areas as a result precious indigenous and valued plant become threatened. With the help of
modern techniques of Geo-informatics the status of plants species can be analyzed in relatively short time and many
valuable plant can be preserved. In the study area, there is a variety of vegetation like wild, ornamental, halophytes,
fruits, vegetables, grasses, climbers etc., and represents with many common and threatened plant species. Many plants
species exist here have medicinal and economic values, in this regard there is need of conserve and proper utilization of
these plants. Illegal cutting of the trees for wood collection should be prohibited.
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Table 1. Inventory of threatened plant species of the study area.
S. No. Family
1.
Arecaceae
2.
Asclepiadaceae

Scientific Name
Dypsis decaryi (Jum.) Beentje & J.Dransf.
Pergularia daemia (Forssk.) Chiov.

Common name
Triangle palm
Pergularia
Lahura
Gondni
Clasping-Leaf Borage
Guggal
Jangli Sana
Senna-i-Makki
Kirir
Convolvulus

3.
4.
5.
6.
7.
8.
9.
10.
11.

Asparagaceae
Bignoniaceae
Boraginaceae
Boraginaceae
Burseraceae
Fabaceae
Fabaceae
Capparaceae
Convolvulaceae

Asparagus dumosus Baker
Tecomella undulata (Sm.) Seem.
Cordia gharaf (Forssk.) Ehrenb. ex Asch.
Trichodesma amplexicaule Roth
Commiphora wightii (Arn.) Bhandari
Cassia holosericea Fresen.
Cassia senna L.
Capparis decidua (Forssk.) Edgew.
Convolvulus glomeratus Choisy

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Convolvulaceae
Cucurbitaceae
Cucurbitaceae
Euphorbiaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Menispermaceae
Rhamnaceae
Salvadoraceae
Solanaceae
Solanaceae
Tamaricaceae
Zygophyllaceae

Convolvulus microphyllus Sieber ex Spreng.
Prostrate Bindweed
Cucumis prophetarum L.
Bitter Apple
Momordica balsamina L.
Bitter Gourd
Euphorbia tirucalli L.
Firestick Plants
Acacia nilotica (L.) Delile
Babul
Indigofera oblongifolia Forssk.
Prosopis cineraria (L.) Druce
Jhand, Kandi
Saraca asoca (Roxb.) Willd.
Ashoka tree
Cocculus pendulus (J.R.Forst. & G.Forst.) Diels
Ziziphus nummularia (Burm.f.) Wight & Arn.
Jharber
Salvadora persica L.
Peelu
Physalis minima L.
Ground Cherry, Sunberry
Withania somnifera (L.) Dunal
Winter Cherry
Tamarix gallica L.
Jhao
Guaiacum officinale L.
Lignium Tree

Habit
Tree
Herbaceous
climber
Under shrub
Tree
Tree
Herb
Shrub
Herb
Shrub
Shrub
Herbaceous
climber
Climber
Climber
Climber
Tree
Tree
Herb
Tree
Tree
Climber
Shrub
Tree / shrub
Herb
Shrub
Tree
Tree

Status
Vulnerable
Rare
Rare
Extinct
Vulnerable
Endangered
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Rare
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Vulnerable
Endangered

Table 2. Land used and land cover area of Karachi University Campus (the study area).
Level I

930, 536.70
221, 748.49
116, 204.55
2,865, 341.96
1, 335, 111.22

Area (%)

Fig. 2. Normalized difference vegetation index (2013) of the study area.

17.01
4.05
2.12
52.39
24.41

100

Agricultural Land
Barren Land
KU Botanic Garden
Rangeland
Urban or Built-up Land

Area (sq.m)

5 4 6 8 9 4 2 .9 2 8

1.
2.
3.
4.
5.
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Fig. 3. Frequencies of selected threatened plants.

Fig. 4. Flora sheet of Acacia nilotica (L.).
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Fig. 5. Flora sheet of Prosopis cineraria (L.) Druce.

Fig. 6. Flora sheet of Cordia gharaf (Forssk.) Ehrenb. ex Asch.
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Fig. 7. Flora sheet of Guaiacum officinale L.

Fig. 8. Landuse and Landcover (Level I) at Karachi University Campus.

85

Sumaiya Bano et al.,

86

ACKNOWLEDGMENT
We are highly grateful to Dean Faculty of Science, University of Karachi for financial support.
REFERENCES
Abbas, H., M. Qaiser, J. Alam and S.W. Khan. (2013). Acacia nilotica subsp. hemispherica: at the Brink of Extinction. Pakistan
Journal of Agricultural Sciences, 50(2): 249-254.
Afsar, S. (2011). Appraisal of Urbanization And QOL By Employing RS And GIS Techniques: A Case Study of Karachi. Department
of Geography, Unversity of Karachi; Ph.D. Dissertation.
Afsar, S., J.H. Kazmi and S. Bano. (2013). Quest of urban growth monitoring from myth to reality. Journal of Basic and Applied
Sciences, 220-230.
Alam, J. and S.I. Ali. (2010). Contribution to the red list of the plants of Pakistan. Pak. J. Bot., 42(5): 2967-2971.
Ali, S.I. (2008). Significance of flora with special reference to Pakistan. Pak. J. Bot., 40(3): 967-971.
Anderson, J.R., E.E. Hardy, J.T. Roach and R.E. Witmer. (1976). A land use and land cover classification system for use with remote
sensor data. Geological Survey Professional, pp. 964.
Bano, S. (2014). Monitoring the Flora Through Geo-informatic Techniques: A Case Study of Karachi University Campus. University
of Karachi; Ph.D. Dessertation.
Bano, S. and S. Afsar. (2014). Monitoring the plant species through geo-informatic techniques: A case study of Karachi University
Campus. Int. J. Biol. & Biotech.,, 11(2-3): 273-285.
Bano, S., F. Sarwar, J.H. Kazmi and S. Afsar. (2013). Development of spatial E-flora of Karachi University Botanic Garden through
geo-spatial technologies. Pakistan Geographical Review , 68(2): 5-16.
Hussain, S.S., M. Ahmed, M.F. Siddiqui and M. Wahab. (2010). Threatened and endangered native plants of Karachi. Int. J. Biol. &
Biotech., 7(3): 259-266.
Iqbal, M.Z. and M. Shafiq. (1996). Plant communities on the sandy areas of Karachi University Campus. J. Islamic Acad. Sci., 9: 8998.
Jafri, S.M. (1966). Flora of Karachi. Karachi: The Book Corporation Karachi.
Khan, F.K. (2013). Natural Resources: Forest. In F. K. Khan, Pakistan Geography, Economy and People (pp. 60-67). Karachi:
Oxfored University Press.
Murthy, M.S., A. Giriraj and C.B. Dutt. (2003). Geoinformatics for biodiversity assessment. Biological Letters , 40(2): 75-100.
(Received August 2015; Accepted November 2015)

