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, in digitali |mag|ng technology and Its use In observation networks (e.g.,
‘PhenoCam) satellite remote sensing, modelling and data analysis with open source
software have 'helped transform the study of vegetation phenology into a discipline in its
own fight., These lishments, to quantify the seemingly simple “rhythm of the
season”. have, beg nplemented. by ' various coordinated efforts to involve the
mtﬂested genelal public in climate change research. The integration of state-of-the-art
tdﬁjﬁnologles with citizen science provides, exciting new opportunities to better
understand  climate change impacts on terrestrial ecosystems and theif’ societal
_},fconsequences and of how altered" vegetation phenology impacts the Iarger climate
- system through associated feedbacks. The five-day short-course is designed for

graduate students, postdoctoral scholars, research scientists and faculty’members but

also practitioners with a._general interest in Earth, environmental, atmospherlc and

climate change sciences. No specific background is required but a basm understandlng

in any of the above disciplines and some computational literacy w‘ ghance the: tearnlng
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Day 1: Monday, 39 December 2018

/|

9.30 — Inaugural session
10.30
10.30 — Tea and informal discussion
11.00
11.00 — Lecture: Terrestrial ecosystem and biogeochemical cycles
13.00
13.00 — Lunch
14.30
- 14.30 - Lecture: Climate change — vegetation phenology, land
15.30 surface-atmosphere interactions and climate system
feedbacks
15.30 — Tea and informal discussion
15.45
15.45 — Lecture: Climate change impacts on terrestrial ecosystems
©16.45 and societal consequences
§ 16.45 — Summary and informal discussion
i" 17.30
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.;,:\_ Day 2. Tuesday, 4t pecember 2018
9.30 - 10.30 Lecture: Research tools and approaches to study

vegetation phenology
10.30 - 11.00 Tea and informal discussion

11.00 — 13.00 Lecture: Introduction to the R statistical computing
environment

13.00 — 14.30 Lunch

14.30 — 16.30 Exercise: Hands-on tutorial on R statistical computing 1 //’gﬁ«'
\ environment to study vegetation phenology g / (j,

16.30 — 17.30 Summary and informal discussion
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le B Vegetation Phenology at Ec
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Day 3: Wednesday, 5t December 2018

Wil I . -

Time Activity

9.30 - 10.30 Lecture: Vegetation phenology across ecosystem
types

10.30 — 11.00 Tea and informal discussion

11.00 — 13.00 Lecture: Digital imaging technology in phenological
research

~ 13.00 - 14.30 Lunch

14.30 — 15.30 Lecture: Phenopix — R package for image-based
vegetation phenology

15.30 — 17.00 Exercise: Analyzing and interpreting digital image
archives for phenological research using the
Phenopix R package

!‘? 17.00 — 17.30 Summary and informal discussion
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Day 4: Thursday, m6A"' ,
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Time Activity 2

9.30-10.30 Lecture: Characterizing vegetation phenology across ﬁ
; biomes: satellite remote sensing and modelling | £

% 210.30 - 11.00 Tea and informal discussion

11.00 -13.00 Lecture: Characterizing vegetation phenology across :,é :
biomes: satellite remote sensing and modelling |l p
13.00 — 14.30 Lunch
‘ [
'y, 14.30-16.45 Exercise: Analyzing and interpreting the GIMMS ﬁf
\\."*-” NDVI data product to detect phenological trends /

L "};‘ 16.45 -17.30 Summary and informal discussion R
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Day 5: Friday, 7th December 2018
N7

Time Activity

9.30 -10.30 Lecture: Perspectives in Phenological research:
modelling and citizen science |

10.30 — 11.00 Tea and informal discussion

11.00 — 13.00 Lecture: Perspectives in Phenological research:
modelling and citizen science |l

~~ 13.00 - 14.30 Lunch

14.30 — 15.00 Discussion: Course review and outlook — research
needs and a step forward

15.00 - 16.00 Examination and assessment
16.00 — 16.15 Tea and discussion

16.15-17.30 Certificate distribution, feedback and closing
ceremony
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~~ Teaching Faculty

. Dr. Oliver Sonnentag

Sonnentag is an Associate Professor and Canada Research Chair Tier
2 in Atmospheric Biogeosciences at High Latitudes at the Université de
Montréal. His academic career saw doctoral and postdoctoral
appointments in Canada (University of Toronto) and the United States
: (University of California Berkeley, Harvard University), using
7. biometeorological field and laboratory, modelling and satellite remote
sensing techniques to study land surface-atmosphere interactions. His
recent publications provide important new insights on the
consequences of permafrost thaw-induced boreal forest loss on
regional climate and future wetland methane emissions.
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password created in Step 1 Click on registration option at the top of the
istration form. Select the course titled ‘Vegetation Phenology to
UWderstand Cli Qt 'Change 'Impacts on Terrestrlal Ecosystems’ from the

|ISt,d and cli / save option. Confirm your reglstr;atlon by cllcklng on
oﬂlﬂﬁrm cot f Z
ip <} Reglstratlon also on Google forms at https //g/oo gI/szdQB

?Reglstratlon fee detalls are as foljlows fé %_ /
N ~J 558 1
Ve WL 4 LB T

2
Reglstratlon Fees \

This course-is open;to graduate students (MSc and PhD) postdoctoral scholars research
screntrsts faculty members and practltloners ‘

& Partncrpants from abroad: US $150

. 'PhD students and postdoctoral scholars Rs 1000 .- b % &
M3$ students Rs. 500 b b e :

,t ,Jacc%ss}and worklng Iunch The
modation costs; but can be assisted
us. The number of part|C|pants is
41éeded The' ’reglstrat_ldh fee lncludes
n ea,; ‘d{workmgltfnch“ AT

Ttﬁ?vabove fees mclude the Cou

v -

Vert;ue éepartment of Geoloqy, Umversrty of Keral ,
695 581, Kerala, India h

» For more details contact

\ Dr AP Pradeepkumar
il:-geo. pradeep@keralaunlve it



Vbﬁ' ]

tra’te
oo)s as pqrt
oving to_his current position ’[ér/addepk

Féf Disa 11-7 Managéfnent a fMahéyna Gandhi University. His

ations mainly focﬁ#/bn hﬁ rd jqci5/ gqp}égy ar;g disaster

i - Iy 7IIIGNS,
Dr jit /bvmd (Deputy Coordmajfg(ryf/l ;-/{J/Hsy SJ %/ \
/Govmd ai\da broadly trained- envnfommen%éljph)/sjlo{st interested in betl;er

yngerst ing Warlous biogeoc al aﬁﬁlblqg@physmal i teractions
én the Eg h's sqrface Govind obta)néthsEhD at UnlverS|ty of Toronto

ahd hIS Sc at Indian A rlcultu(af ResearCh Institute in New De

. About the University of Kerala

One of the first 16 universities in India, the University of Kerala (currently reaccredited k’
;g‘\.

2 by NAAC with ‘A’ Grade) was founded in 1937. Situated around 15 km north of *
-+ Thiruvananthapuram, the capital of the state of Kerala, the University of Kerala
: comprises 41 departments offering various Masters, MPhil and PhD programs. Research £
in all key areas of science and arts are undertaken in the university (see g

https://www.keralauniversity.ac.in/) i
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-~ About the Department of Geology '

= The Department of Geology, University of Kerala was established in 1963. It has eight : =
faculty members. The department offers MSc, MPhil and PhD programs. Active research %
programs focus on petrology, planetary geoscience, remote sensing & GIS, =
hydrogeology and environmental sciences. Infrastructure and operational funding has
yr been obtained from several institutions and organizations including the Department of
‘ Science and Technology, University Grants Commission and Indian Space Research
= Organization, and state agencies such as Kerala State Council for Science Technology
ﬁi‘é and Environment.
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