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2. Methods
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(b) Behavioural observations
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(d) Statistical analyses
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Figure 1. (a) Daily temperature during summer (June‚September) by year (1994‚2024) at the Shezaf Nature Reserve. Each solid line represents the mean
temperature during this hour per summer year. The black-shaded areas represent the night-time and the blue-shaded areas represent the twilight times. The red
arrows present suggested selective pressures on the onset and termination times of daily activity. (b) Time leaving the roosting huddle during the first and last
summers of the study. The dotted red lines (at y = 0) denote the time of morning civil twilights. The horizontal bars represent the median, boxes represent the 25%
and 75% quartiles and the vertical lines indicate the minimum and maximum values (points outside the lines are outliers).
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(e) Model selection
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3. Results
(a) Daily and yearly temperature structures
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(b) Onset and termination of daily activity
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(c) Climate change and activity onset
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4. Discussion
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Figure 2. (a) Daily temperature structure at the Shezaf Nature Reserve (Israel). Mean air temperature across a 24 h cycle by month. The x-axis presents UTC
(Coordinated Universal Time). The vertical black line represents the mean time of maximum daily temperature during the summer period (June‚September). Each
dashed square bounds the temperature during one half of the time between the morning civil twilight and the time of daily maximum temperature (5.5 h each).
Each solid square bounds the temperature during one half of the time between the time of maximum daily temperature and evening civil twilight (1.5 h each). (b)
Yearly temperature structure at the Shezaf Nature Reserve. Boxes represent the interquartile range (25th‚75th percentile), horizontal bars indicate the median and
whiskers extend to the minimum and maximum values, excluding outliers. Individual points beyond the whiskers represent outliers (n = 1 593 330, 10 min interval
temperature records between 1994 and 2025).
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(a) Onset and termination of daily activity
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�•�˜�›�Š�•�’�—�•�1 �–�Š�¢�1�‹�Ž�1�’�—�Ž�•�•�’�Œ�’�Ž�—�•�1 �•�ž�Ž�1�•�˜�1 �œ�Ž�—�œ�˜�›�¢�1 �•�’�–�’�•�Š�•�’�˜�—�œ�1�’�—�1�•�‘�Ž�1 �•�Š�›�”�1 �Š�—�•�&�˜�›�1 �œ�Œ�Š�›�Œ�’�•�¢�1 �˜�•�1 �’�—�Ÿ�Ž�›�•�Ž�‹�›�Š�•�Ž�1�™�›�Ž�¢�1�ž�—�•�Ž�›�1 �•�‘�Ž�1 �Œ�˜�•�•�Ž�›�1 �—�’�•�‘�•

Figure 3. Times when Arabian babbler groups (a) left their roosting huddle in the mornings (n = 252 mornings) and (b) gathered in a roosting huddle in the evenings
(n = 152 evenings) in relation to civil twilights. The dotted red lines at x = 0 represent the time of civil twilight. The gradient-coloured backgrounds are proximate
illustrations of sunlight availability during different time phases.

Figure 4. (a) The effect of the last 24 h mean temperature, (b) group roosting in one or two trees, (c) night duration and (d) rain during the night on time leaving
the roosting huddle (n = 250 mornings). The dotted red lines (at y = 0) denote the time of morning civil twilight. In panel (a), the black lines and grey shaded areas
represent the linear mixed modelƒs predicted regression and 95% confidence intervals. In panels (b) and (d), the horizontal bars represent the median, boxes represent
the 25% and 75% quartiles and the vertical lines indicate the minimum and maximum values (points outside the lines are outliers). Predicted values are not drawn for
night duration, as it was not included in the best model.
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�•�˜�›�1�Ž�Š�›�•�’�Ž�›�&�•�Š�•�Ž�›�1�Š�Œ�•�’�Ÿ�’�•�¢�1�˜�•�1�•�’�ž�›�—�Š�•�1�œ�™�Ž�Œ�’�Ž�œ�ð�1�›�Ž�œ�™�Ž�Œ�•�’�Ÿ�Ž�•�¢�ï

Figure 5. (a) The effect of the last 24 h mean temperature, (b) group roosting in one or two trees, (c) day duration and (d) rain during the day on time Arabian babbler
groups gathered in the roosting huddle for sleep (n = 151 evenings). The dotted red lines (at y = 0) denote the time of evening civil twilight. In panel (a), the black
lines and grey shaded areas represent the linear mixed modelƒs predicted regression and 95% confidence intervals. In panels (b) and (d), the horizontal bars represent
the median, boxes represent the 25% and 75% quartiles and the vertical lines indicate the minimum and maximum values (points outside the lines are outliers).
Predicted values are not drawn for the day duration because it was not included in the best model.

Table 1. Results of linear mixed models.

(a) best morning model

response variable: time (min) between morning civil twilight and when the group left its sleeping huddle

random effect: group ID, n = 250 mornings, 27 groups

term estimate s.e. χ2 d.f. p

intercept 8.95 1.41

mean last 24 h temperature: 119.74 2 <0.001

  knot 1 „12.60 2.72

  knot 2 „14.91 1.25

night rain (yes) 5.06 1.76 8.30 1 0.004

group split (yes) „2.98 1.42 4.45 1 0.035

(b) best evening model

response variable: time (min) between evening civil twilight and when the group gathered in a sleeping huddle

random effect: group ID, n = 151 evenings, 21 groups

term estimate s.e. χ2 d.f. p-value

intercept „20.69 2.30

mean last 24 h temperature 0.44 0.07 38.74 1 <0.001

group split (yes) 8.83 2.13 16.68 1 <0.001

birds in the roosting site 0.71 0.26 7.69 1 0.006
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(b) Adjustment of activity timing in response to recently experienced heat
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�˜�ž�›�1 �•�Š�•�Š�ï�1 ���’�›�œ�•�ð�1 �—�’�•�‘�•�1 �•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�1 �‘�Š�•�1 �—�˜�1 �Œ�˜�—�œ�’�•�Ž�›�Š�‹�•�Ž�1 �Ž�•�•�Ž�Œ�•�1 �˜�—�1 �•�Š�’�•�¢�1 �Š�Œ�•�’�Ÿ�’�•�¢�1 �˜�—�œ�Ž�•�1 � �‘�Ž�—�1 �Œ�˜�—�œ�’�•�Ž�›�’�—�•�1 �›�Ž�•�Š�•�’�Ÿ�Ž�•�¢�1 �Œ�˜�•�•�1 �—�’�•�‘�•�œ
�û�Â�X�V�Ú���ü�ï�1���Ž�Œ�˜�—�•�ð�1�Š�•�•�‘�˜�ž�•�‘�1�•�Š�›�•�Ž�›�1�•�›�˜�ž�™�œ�1�–�Š�¢�1�–�Š�’�—�•�Š�’�—�1� �Š�›�–�Ž�›�1�›�˜�˜�œ�•�’�—�•�1�‘�ž�•�•�•�Ž�œ�ð�1�•�‘�Ž�¢�1�•�’�•�1�—�˜�•�1�œ�•�Š�›�•�1�•�‘�Ž�’�›�1�•�Š�’�•�¢�1�Š�Œ�•�’�Ÿ�’�•�¢�1�Ž�Š�›�•�’�Ž�›
�•�‘�Š�—�1�œ�–�Š�•�•�Ž�›�1�•�›�˜�ž�™�œ�ï�1���‘�Ž�œ�Ž�1�—�Ž�•�Š�•�’�Ÿ�Ž�1�›�Ž�œ�ž�•�•�œ�1�Š�•�’�•�—�1� �’�•�‘�1�™�›�Ž�Ÿ�’�˜�ž�œ�1�›�Ž�œ�Ž�Š�›�Œ�‘�1�œ�‘�˜� �’�—�•�1�•�‘�Š�•�1���›�Š�‹�’�Š�—�1�‹�Š�‹�‹�•�Ž�›�œ�1�•�˜�1�—�˜�•�1�™�Ž�›�•�˜�›�–�1�–�˜�›�Ž
�–�˜�›�—�’�—�•�1���‘�ž�•�•�•�Ž�1�•�Š�—�Œ�Ž�œ���1�’�—�1�Œ�˜�•�•�Ž�›�1�œ�Ž�Š�œ�˜�—�œ�1�ý�Y�Y�ð�[�^�þ�ð�1�‘�Š�Ÿ�Ž�1�—�Ž�Ÿ�Ž�›�1�‹�Ž�Ž�—�1�˜�‹�œ�Ž�›�Ÿ�Ž�•�1�‹�Š�œ�”�’�—�•�1�‹�¢�1�•�‘�Ž�1�Š�ž�•�‘�˜�›�œ�ð�1�Š�—�•�1�Š�›�Ž�1�Œ�˜�—�œ�’�œ�•�Ž�—�•�1� �’�•�‘
�œ�’�–�’�•�Š�›�1�—�Ž�•�Š�•�’�Ÿ�Ž�1�Ž�Ÿ�’�•�Ž�—�Œ�Ž�1�›�Ž�™�˜�›�•�Ž�•�1�’�—�1�˜�•�‘�Ž�›�1�•�Ž�œ�Ž�›�•�1�œ�˜�—�•�‹�’�›�•�œ�1�ý�X�\�þ�ï

���—�1�Œ�˜�—�•�›�Š�œ�•�ð�1���›�Š�‹�’�Š�—�1�‹�Š�‹�‹�•�Ž�›�œ�1�›�Ž�œ�™�˜�—�•�Ž�•�1�•�˜�1�›�Ž�Œ�Ž�—�•�•�¢�1�Ž�¡�™�Ž�›�’�Ž�—�Œ�Ž�•�1�‘�Ž�Š�•�1�‹�¢�1�Š�•�Ÿ�Š�—�Œ�’�—�•�1�•�‘�Ž�’�›�1�•�Š�’�•�¢�1�Š�Œ�•�’�Ÿ�’�•�¢�1�˜�—�œ�Ž�•�1�û�•�’�•�ž�›�Ž�1�Z�Š�ü�1�Š�—�•
�•�Ž�•�Š�¢�’�—�•�1�•�‘�Ž�’�›�1�Ž�Ÿ�Ž�—�’�—�•�1�Š�Œ�•�’�Ÿ�’�•�¢�1�•�Ž�›�–�’�—�Š�•�’�˜�—�1�û�•�’�•�ž�›�Ž�1�[�Š�ü�ï�1���—�1�‹�’�›�•�œ�ð�1�Ž�¡�•�›�Ž�–�Ž�1�•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�œ�1�—�Ž�•�Š�•�’�Ÿ�Ž�•�¢�1�Š�•�•�Ž�Œ�•�1�’�—�‘�’�‹�’�•�˜�›�¢�1�Œ�˜�—�•�›�˜�•�1�ý�[�ð�\�þ�ð
�›�Ž�™�›�˜�•�ž�Œ�•�’�˜�—�1 �ý�[�_�ð�\�V�þ�ð�1 �–�Ž�•�Š�‹�˜�•�’�Œ�1 �›�Š�•�Ž�œ�1 �Š�—�•�1 �•�˜�˜�•�1 �’�—�•�Š�”�Ž�1 �ý�\�W�ð�\�X�þ�ð�1 � �‘�’�•�Ž�1 �’�—�Œ�›�Ž�Š�œ�’�—�•�1 �˜�¡�’�•�Š�•�’�Ÿ�Ž�1 �•�Š�–�Š�•�Ž�1 �ý�\�Y�þ�1 �Š�—�•�1 �•�Ž�‘�¢�•�›�Š�•�’�˜�—�1 �ý�\�Z�þ�ï
���™�Ž�Œ�’�•�’�Œ�Š�•�•�¢�1�’�—�1���›�Š�‹�’�Š�—�1�‹�Š�‹�‹�•�Ž�›�œ�ð�1�œ�ž�–�–�Ž�›�1�‘�Ž�Š�•�1�•�Ž�Š�•�œ�1�•�˜�1�Š�1�›�Ž�™�›�˜�•�ž�Œ�•�’�Ÿ�Ž�1�™�Š�ž�œ�Ž�1�ý�Y�]�þ�ð�1�Š�—�•�1�Š�1�•�Š�’�•�ž�›�Ž�1�•�˜�1�Œ�˜�–�™�Ž�—�œ�Š�•�Ž�1�•�˜�›�1�•�‘�Ž�1�—�’�•�‘�•�•�¢
�–�Š�œ�œ�1 �•�˜�œ�œ�1 �•�Ž�Š�•�œ�1 �•�˜�1 �ž�—�œ�ž�œ�•�Š�’�—�Š�‹�•�Ž�1 �‹�˜�•�¢�1 �–�Š�œ�œ�1 �ý�X�[�ð�Y�^�þ�ï�1 ���Ž�1 �™�›�˜�™�˜�œ�Ž�1 �•�‘�Š�•�1 �•�Ž�–�™�˜�›�Š�•�1 �Š�•�“�ž�œ�•�–�Ž�—�•�œ�1 �˜�•�1 �•�Š�’�•�¢�1 �Š�Œ�•�’�Ÿ�’�•�¢�1 �’�—�1 �›�Ž�œ�™�˜�—�œ�Ž�1 �•�˜
�›�Ž�Œ�Ž�—�•�•�¢�1 �Ž�¡�™�Ž�›�’�Ž�—�Œ�Ž�•�1 �‘�Ž�Š�•�1 �Š�›�Ž�1 �‹�Ž�—�Ž�•�’�Œ�’�Š�•�1 �’�—�1 �•� �˜�1 �Š�•�•�’�•�’�Ÿ�Ž�1 � �Š�¢�œ�ï�1 ���•�1 �•�‘�Ž�1 �™�›�˜�¡�’�–�Š�•�Ž�1 �•�Ž�Ÿ�Ž�•�ð�1 �•�‘�Ž�1 �‹�’�›�•�œ�1 �–�Š�¢�1 �˜�Ÿ�Ž�›�Œ�˜�–�Ž�1 �‘�Ž�Š�•�,�’�—�•�ž�Œ�Ž�•
�Ž�—�Ž�›�•�¢�1�•�Ž�•�’�Œ�’�Ž�—�Œ�¢�1�‹�¢�1�›�Ž�œ�ž�–�’�—�•�1�•�˜�›�Š�•�’�—�•�1�Ž�Š�›�•�’�Ž�›�1�’�—�1�•�‘�Ž�1�–�˜�›�—�’�—�•�œ�1�Š�—�•�1�Œ�˜�—�•�’�—�ž�’�—�•�1�•�˜�›�Š�•�’�—�•�1�Š�œ�1�•�Š�•�Ž�1�Š�œ�1�™�˜�œ�œ�’�‹�•�Ž�1�‹�Ž�•�˜�›�Ž�1�•�‘�Ž�1�—�’�•�‘�•�1�•�Š�œ�•�ï
���˜�—�Œ�ž�›�›�Ž�—�•�•�¢�ð�1�•�‘�Ž�œ�Ž�1�•�Ž�–�™�˜�›�Š�•�1�Š�•�“�ž�œ�•�–�Ž�—�•�œ�1�Š�›�Ž�1�Š�•�œ�˜�1�‹�Ž�—�Ž�•�’�Œ�’�Š�•�1�‹�¢�1�Ž�¡�•�Ž�—�•�’�—�•�1�•�˜�›�Š�•�’�—�•�1�•�’�–�Ž�1�ž�—�•�Ž�›�1�Œ�˜�˜�•�Ž�›�1�•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�œ�1�‹�Ž�Œ�Š�ž�œ�Ž�1�•�‘�Ž
�Œ�˜�˜�•�Ž�œ�•�1�•�Š�¢�1�™�Ž�›�’�˜�•�œ�1�’�—�1�•�Ž�œ�Ž�›�•�œ�1�Š�›�Ž�1�•�¢�™�’�Œ�Š�•�•�¢�1�Š�•�•�Ž�›�&�‹�Ž�•�˜�›�Ž�1�•�‘�Ž�1�–�˜�›�—�’�—�•�&�Ž�Ÿ�Ž�—�’�—�•�1�Œ�’�Ÿ�’�•�1�•� �’�•�’�•�‘�•�ð�1�›�Ž�œ�™�Ž�Œ�•�’�Ÿ�Ž�•�¢�1�û�•�’�•�ž�›�Ž�œ�1�W�1�Š�—�•�1�X�ü�ï

���‘�’�•�Ž�1 �•�Ž�–�™�˜�›�Š�•�1 �Š�•�“�ž�œ�•�–�Ž�—�•�œ�1 �˜�•�1 �Å�Z�[�1 �–�’�—�1 �–�Š�¢�1 �œ�Ž�Ž�–�1 �–�’�—�˜�›�ð�1 �•�‘�Ž�¢�1 �Œ�Š�—�1 �‹�Ž�1 �’�–�™�˜�›�•�Š�—�•�1 �•�˜�›�1 �•�ž�•�•�¢�1 �ž�•�’�•�’�£�’�—�•�1 �•�‘�Ž�1 �•�Š�’�•�¢�1 �™�Ž�›�’�˜�•�œ�1 � �’�•�‘
�Œ�˜�˜�•�Ž�›�1�•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�œ�1�•�ž�›�’�—�•�1�‘�Š�›�œ�‘�1�•�Ž�œ�Ž�›�•�1�œ�ž�–�–�Ž�›�œ�ï�1���˜�›�1�Ž�¡�Š�–�™�•�Ž�ð�1�Š�œ�œ�ž�–�Ž�1�Š�1�[�ï�[�1�‘�1�•�˜�›�Š�•�’�—�•�1�œ�Ž�œ�œ�’�˜�—�1�’�—�1�•�‘�Ž�1�œ�ž�–�–�Ž�›�1�˜�•�1�X�V�X�Z�ð�1�œ�•�Š�›�•�’�—�•
�Ž�’�•�‘�Ž�›�1 �W�V�1 �–�’�—�1 �‹�Ž�•�˜�›�Ž�1 �˜�›�1 �Š�•�•�Ž�›�1 �•�‘�Ž�1 �–�˜�›�—�’�—�•�1 �Œ�’�Ÿ�’�•�1 �•� �’�•�’�•�‘�•�1 �û�’�ï�Ž�ï�1 �•�‘�Ž�1 �Y�Y�V�1 �–�’�—�1 �œ�Ž�œ�œ�’�˜�—�1 � �’�•�•�1 �Ž�—�•�1 �Y�X�V�1 �˜�›�1 �Y�Z�V�1 �–�’�—�1 �Š�•�•�Ž�›�1 �Œ�’�Ÿ�’�•�1 �•� �’�•�’�•�‘�•�ð
�›�Ž�œ�™�Ž�Œ�•�’�Ÿ�Ž�•�¢�ü�ï�1 ���—�1 �•�‘�Ž�1 �•�’�›�œ�•�1 �œ�Œ�Ž�—�Š�›�’�˜�ð�1 �•�‘�Ž�1 �Š�—�’�–�Š�•�1 � �’�•�•�1 �•�˜�›�Š�•�Ž�1 �•�˜�›�1 �•�‘�Ž�1 �•�’�›�œ�•�1 �X�V�1 �–�’�—�1 �ž�—�•�Ž�›�1 �Š�—�1 �Š�Ÿ�Ž�›�Š�•�Ž�1 �Š�’�›�1 �•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�1 �˜�•�1 �X�]�ï�]�Ú���ð
� �‘�’�•�Ž�1 �’�—�1 �•�‘�Ž�1 �œ�Ž�Œ�˜�—�•�1 �œ�Œ�Ž�—�Š�›�’�˜�ð�1 �’�•�1 � �’�•�•�1 �•�˜�›�Š�•�Ž�1 �•�˜�›�1 �•�‘�Ž�1 �•�Š�œ�•�1 �X�V�1 �–�’�—�1 �ž�—�•�Ž�›�1 �Y�Z�ï�]�Ú���1 �û�’�—�1 �‹�˜�•�‘�1 �œ�Œ�Ž�—�Š�›�’�˜�œ�ð�1 �•�‘�Ž�1 �˜�•�‘�Ž�›�1 �Y�W�V�1 �–�’�—�1 � �’�•�•�1 �˜�Œ�Œ�ž�›
�•�ž�›�’�—�•�1 �•�‘�Ž�1 �œ�Š�–�Ž�1 �‘�˜�ž�›�œ�1 �Š�—�•�1 �•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�œ�ü�ï�1 �	�’�Ÿ�Ž�—�1 �•�‘�Š�•�1 �•�‘�Ž�1 �•�˜�›�Š�•�’�—�•�1 �Ž�•�•�’�Œ�’�Ž�—�Œ�¢�1 �˜�•�1 �˜�•�‘�Ž�›�1 �•�Ž�œ�Ž�›�•�1 �œ�˜�—�•�‹�’�›�•�œ�1 �Œ�˜�—�œ�’�•�Ž�›�Š�‹�•�¢�1 �•�Ž�Œ�•�’�—�Ž�œ
�Š�‹�˜�Ÿ�Ž�1 �Å�Y�X�.�Y�[�Ú���1 �ý�]�ð�\�W�þ�ð�1 �Š�•�“�ž�œ�•�–�Ž�—�•�1 �˜�•�1 �Š�Œ�•�’�Ÿ�’�•�¢�1 �•�’�–�’�—�•�1 �Œ�Š�—�1 �•�Š�Œ�’�•�’�•�Š�•�Ž�1 �–�˜�›�Ž�1 �Ž�•�•�’�Œ�’�Ž�—�•�1 �•�˜�›�Š�•�’�—�•�1 � �’�•�‘�1 �•�Ž�œ�œ�1 �Ž�—�Ž�›�•�¢�1 �Ž�¡�™�Ž�—�•�’�•�ž�›�Ž�1 �˜�—
�•�‘�Ž�›�–�˜�›�Ž�•�ž�•�Š�•�’�˜�—�ï�1���Ž�1�•�‘�ž�œ�1�œ�ž�•�•�Ž�œ�•�1�•�‘�Š�•�ð�1� �‘�’�•�Ž�1�•�‘�Ž�1�™�›�˜�¡�’�–�Š�•�Ž�1�›�Ž�Š�œ�˜�—�1�•�˜�›�1�•�Ž�–�™�˜�›�Š�•�1�Š�Œ�•�’�Ÿ�’�•�¢�1�Š�•�“�ž�œ�•�–�Ž�—�•�1�’�—�1���›�Š�‹�’�Š�—�1�‹�Š�‹�‹�•�Ž�›�œ�1�’�œ�1�Š
�›�Ž�œ�™�˜�—�œ�Ž�1 �•�˜�1 �‘�Ž�Š�•�,�’�—�•�ž�Œ�Ž�•�1 �‘�ž�—�•�Ž�›�ð�1 �’�•�œ�1 �™�›�’�–�Š�›�¢�1 �Š�•�Ÿ�Š�—�•�Š�•�Ž�1 �–�Š�¢�1 �•�’�Ž�1 �’�—�1 �Ž�¡�•�Ž�—�•�’�—�•�1 �•�˜�›�Š�•�’�—�•�1 �•�’�–�Ž�1 �ž�—�•�Ž�›�1 �Œ�˜�˜�•�Ž�›�1 �•�Ž�–�™�Ž�›�Š�•�ž�›�Ž�œ�ï�1 ���‘�’�œ
�–�Š�¢�1 �“�˜�’�—�1 �˜�•�‘�Ž�›�1 �‹�Ž�‘�Š�Ÿ�’�˜�ž�›�œ�1 �•�‘�Ž�1 �œ�™�Ž�Œ�’�Ž�œ�1 �–�Š�¢�1 �Ž�–�™�•�˜�¢�1 �•�˜�1 �–�’�•�’�•�Š�•�Ž�1 �‘�Ž�Š�•�1 �œ�•�›�Ž�œ�œ�1 �Š�—�•�1 � �Ž�›�Ž�1 �—�˜�•�1 �Œ�˜�Ÿ�Ž�›�Ž�•�1 �’�—�1 �•�‘�Ž�1 �Œ�ž�›�›�Ž�—�•�1 �œ�•�ž�•�¢�ð�1 �Š�œ�1 �•�˜�›
�’�—�œ�•�Š�—�Œ�Ž�ð�1�Œ�‘�Š�—�•�Ž�œ�1�’�—�1�•�˜�›�Š�•�’�—�•�1�œ�•�›�Š�•�Ž�•�’�Ž�œ�1�•�˜�1�–�˜�›�Ž�1�œ�‘�Š�•�Ž�•�1�Š�›�Ž�Š�œ�1�ý�W�\�ð�\�W�þ�ï�1�’�—�Œ�Ž�1�•�Ž�œ�Ž�›�•�1�Ž�—�•�˜�•�‘�Ž�›�–�œ�1�Š�›�Ž�1�ž�—�•�Ž�›�1�œ�Ž�•�Ž�Œ�•�’�Ÿ�Ž�1�™�›�Ž�œ�œ�ž�›�Ž�œ�1�•�˜
�ž�•�’�•�’�£�Ž�1�•�‘�Ž�1�Œ�˜�˜�•�Ž�›�1�™�Š�›�•�œ�1�˜�•�1�•�‘�Ž�1�•�Š�¢�1�ý�^�ð�W�V�.�W�X�ð�\�[�þ�ð�1�’�•�1�’�œ�1�›�Ž�Š�œ�˜�—�Š�‹�•�Ž�1�•�˜�1�™�›�Ž�•�’�Œ�•�1�•�‘�Š�•�1�œ�’�–�’�•�Š�›�1�•�Ž�–�™�˜�›�Š�•�1�Š�•�“�ž�œ�•�–�Ž�—�•�œ�1�˜�Œ�Œ�ž�›�1�Š�–�˜�—�•�1�˜�•�‘�Ž�›
�•�’�ž�›�—�Š�•�1�•�Ž�œ�Ž�›�•�1�œ�˜�—�•�‹�’�›�•�œ�ï

(c) Temporal adjustments in response to other social and ecological factors
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(d) Climate change and limitations of activity time adjustments
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