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Global Biodiversity Information Facility (GBIF)

“ an international network and research infrastructure 
funded by the world’s governments, aimed at providing 

anyone, anywhere, open access to data about all types of 
life on Earth.”

www.gbif.org





Biodiversity Information Fund for Asia (BIFA)

Objectives:

• More biodiversity data for science and policy 

• Networks to support long-term mobilization, management and use of 
biodiversity information

• Expanding the GBIF network in the Asian region



(Maheva B Laursen, BIFA Programme coordinator)





Biodiversity Data of Nepal in GBIF Network

May 2018 May 2019 Addition in one year 
(% of May 2018)

Occurrence records 2,56,269 3,67,510 1,11,241 (43.41%)

Dataset 474 534 60 (12.66%)

Countries and areas 
contributing data

35 36 1 (2.8%)

Data publishers 175 187 12 (6.85)

Publishers from 
Nepal

0 2 -



Species occurrence data of Nepal in GBIF

Taxonomic 
groups

May 2018 May 2019 Addition in 
one year (%)

Animalia 1,37,140 2,34,755 97,615 (71%)

Plantae 1,10,868 1,18,442 7,574 (6.8%)

Fungi 3,301 3,602 301 (9.1%)

Others 571 7,647 7,076 (1240%)



Species occurrence data of Nepal in GBIF network (May 2019)
(https://www.gbif.org/country/NP/about)



https://www.gbif.org/country/NP/about (May 2019)

Ca. 50% occurrence 
data contributed by 
EOD – Bird observation

https://www.gbif.org/country/NP/about


https://www.gbif.org/country/NP/about (May 2018)

https://www.gbif.org/country/NP/about
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Mobilizing occurrence data 
of alien and endemic plant 
species of Nepal



Background
Alien plants

Alien plant species may be: 

• Casual/cultivated (e.g. potato, Eucalyptus) 

• Naturalized
• Non invasive (e.g. Trifolium repens, Datura metel)

• Invasive (e.g. Lantana camara, Parthenium hysterophorus)

Focus of present work: Naturalized species



Background
Alien plants…

Tiwari et al 2005: 
“166 alien species naturalized in Nepal”

21 species reported as invasive

Unfortunately translated into “166 
invasive plant species” (Bhattarai et al. 
2014)





# Naturalized flowering plant species: 179 + # Naturalized pteridophytes: 4  + Alternanthera pungens = 174



Background
Alien plants…
• # Naturalized flowering plant species: 179

• # Naturalized pteridophytes: 4

• Recent addition: Alternanthera pungens

• Total naturalized vascular plant species: 174

• # Invasive plant species: 26 (Shrestha et al 2017)



Parthenium hysterophorus: 
8 occurrence records but only one with geographic location
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Global distribution of Lantana camara
(Day et al. 2003) 

Lantana was shown to be absent
in Nepal (white color in the map)

But the weed must be 
widespread by that time (2003)

Currently the weed is widespread from east to west and from Tarai to Mid Hills



14 occurrence data with only two having geographic coordinates





Background
Endemic plants



Background
Endemic plants…

Number of endemic flowering
plant species of Nepal:

324    312+1



Background
Endemic plants…

Taraxacum nepalense

(Photo: Tirtha R Pandey, KATH)

?



Background…

Overall reflection:

• Occurrence data of alien and endemic plants of Nepal have been 
poorly represented in GBIF network

• Nepal’s scenario may not be well represented in global assessments 
of conservation priorities and environmental problems



Objective of BIFA funded project:

•Mobilizing occurrence data of alien and endemic plant 

species of Nepal to fill geographic gap and inform 

policy process for the conservation of biodiversity



Activities

•Data capturing (data source: herbarium specimens at 
KATH and TUCH)

•Preparation of catalog of herbarium specimens of 
endemic plants of Nepal

•Data publication in GBIF



Activities related to data capturing

• Checklist of alien (naturalized) and endemic plant species

• Sorting herbarium specimens (particularly in TUCH)

• Collection of herbarium specimens from mid-western Nepal

• Call for voluntary contribution of herbarium specimens to students 
and researchers of Central Dept. of Botany, TU

• Data capturing from herbarium sheets

• Photography and photo processing

• Georeferencing



Collection of herbarium specimens from mid-
western Nepal (co-funding from RBGE)
• Team

• Bharat Babu Shrestha, CDB TU, Nepal

• Tirtha Raj Pandey, KATH, Nepal

• Bhaskar Adhikari, RBGE, UK

• Allan Elliott, RBGE, UK

• Duration: 24 Sept – 8 Oct 2018

• Districts covered: Dang, Salyan, Surkhet, Jajarkot





Collection of herbarium specimens…

•Number of specimens: 81

•Number of species: 23

•Herbarium specimens contributed to both KATH and 
TUCH



Voluntary contribution of herbarium specimens 
in TUCH: Individuals

Contributors # specimens

Mahesh Raj Bist 143

Bharat Babu Shrestha 38

Pratikshya Chalise and Prabhat Chalise 26

Suresh K. Ghimire 23

Yogendra Poudel, Ganesh Datt Joshi, Kiran Panthi 12

Himal Yonjan Tamang, Sandeep Dhakal, Sita Gyawali, Srijana
Poudel

9

Bikram Gyawali 5

Deviram Bhattrai 3

Roshan Chhetri 3

Total 262



Voluntary contribution of herbarium 
specimens in TUCH: Darwin Initiative project

Collectors # specimens

Ganesh Dutt Joshi et al 182

Bhawani Nyaupane et al 59

Rashmi Poudel et al 37

Total 278



Contribution of herbarium specimens in 
TUCH during project implementation: 35%

Prevous 
collections, 
1132, (65%)

Contribution 
during project 

implementation, 
621, (35%)

# specimens



Data capturing from herbarium sheets

• Human resources: 2 research assistants (Yagya + Ganesh)

• Duration of work: 7 months (Aug 2018 – Feb 2019) (TUCH + KATH)

• Activities:
• Sorting and cleaning herbarium specimens

• Checking identifications

• Identification confirmation by experts (Prof. Mohan Siwakoti + Prof. Sureh K 
Ghimire in TUCH)

• Annotation of new identifications

• Putting barcode and stamp

• Data entry 



TUCH



KATH



(Donated by RBGE)



Launching 
digitization at 
TUCH 







Photography and photo processing

TUCH



Tirtha Raj Pandey/NHPL

KATH

Capturing image with 
the help of a special 
kind of scanner 
‘Herbscan” at 600 dpi

(Photo: Tirtha R Pandey) 



Geo-referencing: Aliens in TUCH



Geo-referencing: Aliens in TUCH…

With 
original 

coordinates, 
1071, (61%)

Georeferenced, 
656, (37%)

Without coordinates, 
26, (2%)

N = 1753

Resources

• Detail description of 
location

• Google earth

Accuracy
• Lat./Long. value 

presented up to 2 
digits after decimal



Geo-referencing: Endemic in TUCH

With original 
coordinates, 8, 

(27%)

Without 
coordinates, 2, 

(6%)

Georeferenced, 20, 
(67%)





Trends and summary of captured data: 
Aliens in TUCH

Invasive, 
26, (22%)

Naturalized 
non-invasive, 

91, (76%)

Managed, 
2, (2%)

N = 119

Invasive, 
768, 

(44%)

Naturalized 
non-invasive, 

907, (52%)

Managed, 
78, (4%)

NUMBER AND PERCENTAGE OF HERBARIUM 
(N = 1753)



Trends and summary of captured data: 
Aliens in TUCH…

# species 
represented in 

TUCH, 119, (66%)

# species NOT 
represented in 

TUCH, 60, (34%)



Trends and summary of captured data: 
Aliens in TUCH…
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Trends and summary of captured data: 
Aliens in TUCH…

eastern, 67, (4%)

central, 1244, 
(71%)

western, 
442, (25%)

N = 1753

# districts 
represented in 

TUCH, 60, (80%)

# districts NOT 
represented in 

TUCH, 15, (20%)



Panchthar

Khotang

Okhaldhunga

Mahottari
Sarlahi

Rolpa Pyuthan
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Number of species represented: 119
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Parthenium:
Scenario 
after we 
publish 
TUCH data

Currently 
only one 
occurrence 
data with 
Lat./Long. in 
GBIF





Trends and summary of captured data: 
Endemic in TUCH

0

5

10

15

20

25

30

0

1

2

3

4

5

6

7

1982 1992 1998 2005 2008 2012 2015 2018 C
u

m
u

la
ti

ve
 n

u
m

b
er

 o
f 

sp
ec

im
en

s

# 
sp

ec
im

en
s

Year of collection

# specimens Cumulative number of specimens

0
1
2
3
4
5
6
7
8

H
yp

e
ri

cu
m

…

H
ed

ys
ar

u
m

…

M
ec

o
n

o
p

si
s 

st
ai

n
to

n
ii

O
xy

tr
o

p
is

 w
ill

ia
m

si
i

C
ro

ta
la

ri
a 

ka
n

ai

Er
ia

 a
n

n
ap

u
rn

en
si

s

M
ec

o
n

o
p

si
s…

Si
le

n
e

 v
au

ti
er

ae

St
ai

n
to

n
ie

lla
…

B
er

b
er

is
 m

u
cr

if
o

lia

C
le

m
at

is
 p

h
le

b
an

th
a

P
ri

m
u

la
 s

h
ar

m
ae

Sa
u

ss
u

re
a…

# 
sp

ec
im

en
s # species: 13

Number of holotype: 1



Trends and summary of captured data: 
Endemic in TUCH…

# species 
in TUCH, 
13, (4%)

# species NOT 
represented in 

TUCH, 300, (96%)



Trends and summary of captured data: 
Endemic in TUCH…

central Nepal, 
24, (80%)

western 
Nepal, 6, 

(20%)
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Trends and summary of captured data: 
Aliens in KATH
• Number of specimens: 3515

• Number of species represented: >150

• Data cleaning and validation ongoing!!







Trends and summary of captured data: 
Endemic in KATH
• Total endemic flowering plants 

in Nepal: 313

• Species digitized during BIFA 
project: 50

• Specimens digitized during BIFA 
project: 275

• Previously captured data need 
to be included for complete 
picture

# species (BIFA 
digitization), 50, 

(16%)

# species not 
represented, 263, 

(84%)



Trends and summary of captured data: 
Endemic in KATH…
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Trends and summary of captured data: 
Endemic in KATH…

eastern Nepal, 15, 
(6%)

central Nepal, 
184, (72%)

western 
Nepal, 

58, (22%)
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Trends and summary of captured data: 
Endemic in KATH…
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Preparation of Catalog of Herbarium Specimens of 
Endemic Plants of Nepal

Next presentation by Kalpana Sharma Dhakal





Publication in GBIF

• Formatting data in Darwin Core (DwC) format

• Selection of data hosting institution with Integrated 
Publishing Toolkit (IPT) installed



Darwin Core (DwC) Standard
(https://www.gbif.org/en/darwin-core)

• Originally developed by Taxonomic Databases Working Group (TDWG), 

currently know as Biodiversity Information Standard (a not-for-profit, 

scientific and educational association).

• ‘a stable, straightforward and flexible framework for compiling biodiversity 

data from varied and variable sources’

• Plays fundamental role in the sharing, use and reuse of open-access 

biodiversity data





Darwin Core (DwC) Standard…

• Familiarized with DwC during a workshop in Beijing (June 2018)

• Currently assisted by Manash Sah, GBIF Sweden

TUCH Alien DwC

../../Publication processing/TUCH/Aliens/TUCH_Alien_BIFA_DwC.xlsx


Integrated Publishing Toolkit (IPT)

• A free open source software tool that is used to publish and 
share biodiversity datasets through the GBIF network

• Installation and maintenance of IPT requires own internet 
server and IT experts



262 installation in 72 countries
https://www.gbif.org/en/ipt

https://www.gbif.org/en/ipt


https://www.gbif.org/en/ipt

South Asia: Installed in 
3 countries –

India: WII
Nepal: ICIMOD
Bangladesh: IUCN

Nepal: ICIMOD 

https://www.gbif.org/en/ipt


Integrated Publishing Toolkit (IPT)…

• Commonly, data publishing institutions use IPT installed by 
other data hosting centers (RBGE have not installed IPT!).

• Selection of IPT for publishing BIFA project generated data
• Approached ICIMOD in Nov 2018 and March 2019 – IPT not active

• Selected TaiBIF (Taiwan) with the help of GBIF secretariat

• ICIMOD IPT currently active (!); probably we will use this for KATH 
data.





Deliverables

Data set (to be published in GBIF.org); # dataset: 4

• Occurrence data of alien plant species of Nepal (KATH + TUCH)

• Occurrence data of endemic flowering plants of Nepal (KATH + TUCH)

Other deliverables

• Occurrence data of alien plant species of Nepal [Data paper]

• Occurrence data of endemic plant species of Nepal [Data paper]

• Catalogue of herbarium specimens of endemic plants of Nepal



Contributions of the project

• KATH and TUCH registered as data publishers from Nepal

• Increased share of Nepal (and Asia) to biodiversity data in GBIF 
network

• Contribute towards meeting Aichi Biodiversity Targets 2020 of the 
Convention on Biological Diversity (CBD)

• Improved representation of invasive species problems of Nepal in 
global assessments

• Capacity building: infrastructure and human resources





Challenges and lessons learned

Specimens used 
in database, 
1753, (99%)

Specimens not used 
in database, 15, 

(1%)
N = 1768

Incomplete information: Locality not locatable



Oldest collection TUCH but 
locality not locatable



Challenges and lessons learned…

Specimens without 
year of collection, 4, 

(13%)

Specimens with year of 
collection, 26, (87%)

With year of 
collection, 1704, 

(97%)

Without year of collection, 49, (3%)

N = 1753
N = 30

Alien species in TUCH Endemic species in TUCH



Challenges and lessons learned…

Specimens with date 
of collection, 257, 

(93%)

Specimens 
without date, 

18, (7%)

Endemic species in KATH

With coordinates, 
2425, (69%)

Without 
coordinates, 
1090, (31%)

Specimens of alien plants in KATH



Challenges and lessons learned…

•Continuity of the digitization process, 
particularly in TUCH?
Funding
Space and herbarium racks
Human resource
Technical support



Challenges and lessons learned… 

Lessons:

•Need to make plant collectors aware of the 
value of recording vital information at the 
time of collection

•Protection of specimen is as important as 
collection; OLD IS GOLD perfectly applies 
here.



Challenges and lessons learned…

Lessons:…

•Collection is just the first step; there are several 
steps to be crossed to make the data visible and 
usable to the rest of the world

•Small effort to publish data in GBIF will increase 
the use value of our collection and let rest of the 
world know the huge effort we made for 
collection and maintenance of plant specimens
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