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Phenologyis the study of recurring life cycle events
on plants and animal and its relation to climate. -

Phenologyhas a prominent position in the current
scenario oflobal change researcltonsidered:the
easiestrand simplestway tocrmonitornand detectplant
responses and-shifts to.global:warming

Species traits
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Definition
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Phenology

Presence, absence,
abundance or duration
of seasonal activities
of organisms

Timing of breeding,
flowering, fruiting,
emergence,
host infection
and so on

1year

Aichi: —
SDG: 13, 15

Species

populations

1. Phenology in highly diverse ecosystems
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Dimensions
(for example, volume,
mass and height), shape,
other physical attributes
of organisms

Body mass, plant height,

cell volume, leaf area,
wing length, colour
and so on

1to 5 years

Aichi: 6, 15
SDG: 2, 14

Reproduction

Sexual or asexual
production of new
individual organisms
(‘offspring’) from parents

Age at maturity, number
of offspring, lifetime
reproductive output

1to>10 years

Aichi: 6, 9, 12
SDG: 14, 15

Species Community Ecosystem
traits composition function
T
| \

Physiology

Chemical or physical

functions promoting

organism fitness and
responses to environment

Thermal tolerance,
disease resistance,
stoichiometry
(for exmaple,
chlorophyll content)

1to>10years

Aichi: 8, 10, 15
SDG: -

Movement

Behaviours related
to the spatial mobility
of organisms

Natal dispersal distance,
migration routes, cell
sinking of phytoplankton

1to>10 years

Aichi: 9
SDG: -

Fig. 1| A framework for EBVs on species traits. We suggest five EBVs within the EBV class ‘species traits’, comprising (1) phenology, (2) morphology,

(3) reproduction, (4) physiology and (5) movement. For each EBV, a definition, examples of species trait measurements, temporal sensitivity and societal
relevance are given. Societal relevance refers to those Aichi Biodiversity Targets and SDGs to which the specific EBV is of highest relevance (for details on
societal relevance see Supplementary Note 2 and Supplementary Table 2). Photo credits: Katja-Sabine Schulz.



&

Phenology Lat

1. Phenology in highly diverse ecosystems

PHENOLOGY RESEARCH

BIOTIC

FACTORS FACTORS

Phenologyis armultidisciplinary, integrative iscience
encompassing biometeorology; €cology;land
evolutionary hiology; and-can-also:make-a key
contribution to conservation biology, management
and restoration-ecology
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(a) Cerrado

(b) Chaco

(c) Vereda

(d) Pantanal

Year-round networks

Phenology in highly diverse systems

delivering key ecosystems services
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Fig. 1| The world's longest phenological time series with the associated spring temperatures.
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Making Peace
with Nature

A scientific blueprint to tackle
the climate, biodiversity and
pollution emergencies

3.1. Relative global impact of direct drivers on major ecosystems

Terrestrial ecosystems

Freshwater ecosystems

Marine ecosystems

1
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Land-/ sea-use Direct Climate . Pollution Invasive alien Other human
change exploitation change species activities

Figure 3.1: Relative global impact of direct drivers on major ecosystems, ranking the past and current causes of declines in biodiversity.
Source: IPBES 20193, GA SPM, Figure SPM 2

2. Phenology and climate change

3.4. Land degradation world maps
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a) Human footprint value b) Soil erosion value
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Figure 3.4: Human activities have modified the land surface of the planet as shown through the human footprint value indicating the intactness of terrestrial
ecosystems (panel a) the soil erosion value (panel b), the human appropriation of net primary production (panel c) and the total abundance of originally occurring
species as a percentage of their total abundance in minimally disturbed primary vegetation, expressed as the Biodiversity Intactness Index (panel d).

Data sources: a) Brooke, et al. (2020), b) Borrelli et al. (2007), c) Newbold et al. (2016), d) Haberl et al. (2007)
Data compiled and plotted by Emily Zhang



Making Peace
with Nature

A scientific blueprint to tackle
the climate, biodiversity and
pollution emergencies

limate change and biodiversity loss are

two of the most pressing issues of the
Anthropocene. While there is recognition
in both scientific and policy-making circles
that the two are interconnected, in practice
they are largely addressed in their own

d o ma i mREC-IPRES Report 2021

e —————————————————————
Source’ IPBES 20193, GA'SPM, Figure SPM 2

IPBES-IPCC CO-SPONSORED WORKSHOP

BIODIVERSITY AND
CLIMATE CHANGE

2. Phenology and climate change

3.4. Land degradation world maps
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b) Soil erosion value
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Figure 3.4: Human activities have modified the land surface of the planet as shown through the human footprint value indicating the intactness of terrestrial
ecosystems (panel a) the soil erosion value (panel b), the human appropriation of net primary production (panel c) and the total abundance of originally occurring
species as a percentage of their total abundance in minimally disturbed primary vegetation, expressed as the Biodiversity Intactness Index (panel d).

Data sources: a) Brooke, et al. (2020), b) Borrelli et al. (2007), c) Newbold et al. (2016), d) Haberl et al. (2007)

Data compiled and plotted by Emily Zhang



Phenology Lat

PhenologyClimateChange-andConservationn
highly diverseecosystems

1. Phenology in highly diverse ecosystems
2. Climate change and Phenology

3. Phenological responses to climate change in
tropical highly diverse ecosystem

4. Practical implications: phenology
conservation, restoration, and management

5. Challenges to detect temporal responses and
shifts in highly diverse ecosystems

6. Final remarks




Phenology Lat

lﬁg‘ 3. Phenological responses to climate chaimghe tropics
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Bl om0 Fruiting availabllity is sensible to climate change scenarios.
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4. Practical implications: phenology conservation, restoration, and managet
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4. Practical implications: phenology conservation, restoration, and managemefnoiooy La

Implications for Practice

e Phenology is an integrative environmental science which
should be incorporated in ecological restoration project
guidelines. Concurrently, restoration can provide new
insights into phenological drivers and patterns.

e Restoration often requires the use of plants, and phenolog-
ical data helps identify which species is most suitable and
when and where locally adapted seeds can be acquired.

e Phenological information helps select species with impor-
tant ecosystem functions (e.g. early germination and
establishment to reduce soil erosion), and helps improve
the fine-tuning of postrestoration management regimes
(e.g. fire, grazing, mowing intensity/frequency, control of
invasive species)

e Phenological information (timing of flowering, seed set,
nesting, etc.) improves the timing of restoration imple-
mentation.

e Phenology monitoring provides suitable indicators to
assess restoration success.
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