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.Area di studio: 
fascia costiera dell’Alto 
Adriatico ,
area più importante per lo 
svernamento dei limicoli nel 
Mediterraneo.

Ambiente eterogeneo composto da aree umide diverse per:
- dimensione
- tipo di substrato
- durata dell’emersione durante la bassa marea 
- specie e biomassa di benthos. 

Ambienti in cui si concentrano i limicoli: grandi estuari, lagune e saline.
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Fig. 1 e 2 - da Serra et al. 1998

Movimenti migratori
= spostamenti che si 
ripetono su base 
stagionale o 
comunque periodica, 
in genere dal sito 
riproduttivo al sito di 
svernamento. 
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Fig. 3 – da Rehfisch et al. 1996

Movimenti a corto raggio (dispersivi o periodici su base circadiana): 
molto meno noti, anche se rappresentano una porzione molto consistente, se 
non spesso maggioritaria, del complesso dei movimenti compiuti durante un 
ciclo annuale.

Esempio: spostamenti tra roost (Fig. 3).

I movimenti degli uccelli 
acquatici tra varie aree 
umide costiere 
all’interno di una stessa 
zona  di svernamento 
possono essere molto 
complessi.
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A time series is a sequence 
of observations ordered in 
time, x1, x2,.., xt.
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Series Span (n° of obs.) Gen1995 - Dic2005 (132) Gen1 995 - Dic2005 (132)
Model Span (n° of obs.) Gen1995 - Dic2005 (132) Gen1995 - Dic2005 (132)
Method X-12-Arima Tramo/Seats
PRE-ADJUSTMENT
Transformation Logarithm Logarithm
Mean Correction Yes Yes
Correction for Trading Day Effects None None
Correction for Easter Effect None None
Correction for Outliers Autom.:AO,LS,TC; 9 Outlier(s) fixed Autom.:AO,LS,TC; 10 Outlier(s) fixed
  Critical t-value 3.865 3.205
  AO Giu1995  t-value 8.21 [-3.865, 3.865] crit.val. --
  AO Mag1996  t-value -4.29 [-3.865, 3.865] crit.val. --
  AO Giu1996  t-value 11.29 [-3.865, 3.865] crit.val. --
  TC Ago1997  t-value -5.48 [-3.865, 3.865] crit.val. --
  AO Ago1998  t-value -18.83 [-3.865, 3.865] crit.val. -14.07 [-3.205, 3.205] crit.val.
  AO Ago1999  t-value -19.98 [-3.865, 3.865] crit.val. -15.87 [-3.205, 3.205] crit.val.
  TC Gen2002  t-value -4.55 [-3.865, 3.865] crit.val. -5.32 [-3.205, 3.205] crit.val.
  AO Lug2004  t-value 13.43 [-3.865, 3.865] crit.val. 11.24 [-3.205, 3.205] crit.val.
  AO Lug2005  t-value 8.93 [-3.865, 3.865] crit.val. 6.98 [-3.205, 3.205] crit.val.
  TC Giu1996  t-value -- 8.80 [-3.205, 3.205] crit.val.
  TC Ago2003  t-value -- -4.40 [-3.205, 3.205] crit.val.
  TC Mag1995  t-value -- 5.74 [-3.205, 3.205] crit.val.
  AO Lug1996  t-value -- -4.20 [-3.205, 3.205] crit.val.
  AO Mag1999  t-value -- -3.62 [-3.205, 3.205] crit.val.
Corr. for Missing Obs. None None
Corr. for Other Regr. Effects None None
Specif. of the ARIMA model (2 0 1)(0 1 0) (fixed) (0 0 2)(0 1 0) (fixed)
DECOMPOSITION
ARIMA Decomposition -- Exact
X-11 Decomposition With ARIMA forecasts --
X-11 Seasonal Filter 3x5 MA --
X-11 Trend Filter 13-term Henderson MA --
Seasonality Significant Seasonal model imposed

Information on Models Model 1 (X-12-Arima) Model 2 (T ramo-Seats)



XX--1212--ARIMAARIMA
stima
il trend , la 
componente 
stagionale e la 
componente 
irregolare di 
serie temporali.

• non esiste una singola “composizione ottimale”,

• la decomposizione dipende dalla quantità e qualità di dati 
disponibili,

• cambiamenti nelle serie, come cambiamenti nella collezione dei 
dati, causano difficoltà nella stima delle componenti.

Le componenti stimate prodotte sono una ragionevole 
approssimazione di quello che succede realmente, infatti:
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Saline di Cervia

3 mesi2 mesi

Inizio
migrazione

Fine
migrazione

Amplitudine

Picco di migrazione

EMIGRAZIONE IMMIGRAZIONE

PERIODO 
MIGRATORIO

Fattori stagionali : valori corretti per il trend e la componente irregolare

3 mesi ?

Piovanello pancianera

Calidris alpina
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Pantana
Tringa nebularia

(adulti e 
giovani)
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Saline di Cervia

SVERNAMENTO

Alzavola
Anas crecca
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Saline di Cervia Ortazzo
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MIGRATORI

PERIODO
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Non rilevato Individui
regolarmente 
svernanti

Non 
svernanti 
con 
regolarità
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� �3�R�L�F�K�Ú�X�Q �Q�X�P�H�U�R�� �F�R�Q�V�L�G�H�U�H�Y�R�O�H�� �G�L�� �V�S�H�F�L�H�� �P�R�V�W�U�D�� �Y�D�U�L�D�]�L�R�Q�L�� �Q�H�O��
�S�D�W�W�H�U�Q�� �V�W�D�J�L�R�Q�D�O�H�� �G�X�U�D�Q�W�H�� �L�O�� �S�H�U�L�R�G�R�� �G�L�� �V�W�X�G�L�R���� �O�D�� �G�H�V�F�U�L�]�L�R�Q�H�� �G�H�O�O�D��
�I�H�Q�R�O�R�J�L�D�� �G�L�� �X�Q�D�� �V�S�H�F�L�H�� �E�D�V�D�W�D�� �V�X�� �X�Q�� �V�R�O�R�� �D�Q�Q�R�� �G�L�� �F�H�Q�V�L�P�H�Q�W�L�� �S�X�ã
�S�R�U�W�D�U�H�� �D�O�O�D�� �G�H�V�F�U�L�]�L�R�Q�H�� �G�L�� �S�D�W�W�H�U�Q�� �Q�R�Q�� �U�H�D�O�L�V�W�L�F�L�� ���S�U�H���F�R�Q�G�L�]�L�R�Q�H�� �S�H�U��
�O�«�D�Q�D�O�L�V�L�� �Ù �T�X�L�Q�G�L�� �O�D�� �V�W�D�E�L�O�L�W�Ñ �G�H�O�O�H�� �F�R�Q�G�L�]�L�R�Q�L�� �D�P�E�L�H�Q�W�D�O�L�G�H�O�O�«�D�U�H�D�� �G�L��
�V�W�X�G�L�R���Q�H�O���W�H�P�S�R������

�4�X�L�Q�G�L���� �O�«�D�Q�D�O�L�V�L�� �G�L�� �V�H�U�L�H�� �W�H�P�S�R�U�D�O�L�� �S�X�ã �U�L�V�X�O�W�D�U�H�� �L�P�S�R�U�W�D�Q�W�H�� �S�H�U��
�W�H�V�W�D�U�H���O�D���V�W�D�E�L�O�L�W�Ñ �Q�H�O���W�H�P�S�R���G�H�O���S�D�W�W�H�U�Q���V�W�D�J�L�R�Q�D�O�H�G�L�� �X�Q�D���V�S�H�F�L�H�����L�Q��
�T�X�D�Q�W�R�� �I�R�U�Q�L�V�F�H�� �X�Q�«�D�Q�D�O�L�V�L�� �D�S�S�U�R�I�R�Q�G�L�W�D�� �V�X�O�O�D �Y�D�O�L�G�D�]�L�R�Q�H �V�W�D�W�L�V�W�L�F�D��
�G�H�O�O�D���I�H�Q�R�O�R�J�L�D���G�L���X�Q�D���V�S�H�F�L�H��



� �/�D�� �G�H�V�F�U�L�]�L�R�Q�H�� �G�H�O�O�D�� �I�H�Q�R�O�R�J�L�D�� �G�L�� �X�Q�D�� �V�S�H�F�L�H�� �L�Q�� �X�Q�D�� �G�D�W�D�� �D�U�H�D��
�J�H�R�J�U�D�I�L�F�D�� �U�L�F�K�L�H�G�H�� �G�D�W�L�� �R�W�W�H�Q�X�W�L�� �G�D�� �X�Q�� �V�H�W�� �G�L�� �V�L�W�L�� �U�D�S�S�U�H�V�H�Q�W�D�W�L�Y�L�� �G�H�L��
�Y�D�U�L���K�D�E�L�W�D�W���S�U�H�V�H�Q�W�L����

�7�X�W�W�D�Y�L�D���� �X�Q�D�� �V�H�P�S�O�L�F�H�� �D�J�J�U�H�J�D�]�L�R�Q�H�� �G�L�� �V�L�W�L�� �F�R�Q�� �F�D�U�D�W�W�H�U�L�V�W�L�F�K�H��
�D�P�E�L�H�Q�W�D�O�L���G�L�Y�H�U�V�H���F�R�Q�G�X�F�H���D�G���X�Q�D���Q�R�W�H�Y�R�O�H���S�H�U�G�L�W�D���G�L���L�Q�I�R�U�P�D�]�L�R�Q�L���G�L��
�D�O�W�R�� �Y�D�O�R�U�H�� �E�L�R�O�R�J�L�F�R�� ���H�V���� �S�L�F�F�K�L�� �P�L�J�U�D�W�R�U�L���� �P�X�W�D�� �S�R�V�W���U�L�S�U�R�G�X�W�W�L�Y�D����
�P�L�J�U�D�]�L�R�Q�H���G�L�I�I�H�U�H�Q�]�L�D�O�H����
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�S�U�H�V�H�Q�W�D�Q�R�� �I�H�Q�R�O�R�J�L�H�� �G�L�Y�H�U�V�H�� �Q�H�L�� �G�X�H�� �V�L�W�L���� �4�X�H�V�W�R�� �Ù �V�S�L�H�J�D�E�L�O�H�� �G�D�O��
�I�D�W�W�R�� �F�K�H�� �O�D�� �I�H�Q�R�O�R�J�L�D�� �G�L�� �X�Q�D�� �V�S�H�F�L�H�� �S�X�ã �H�V�V�H�U�H�� �L�Q�I�O�X�H�Q�]�D�W�D�� �G�D�O�O�H��
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Ortazzo

�1�R�Q�R�V�W�D�Q�W�H�� �O�«�H�V�W�H�Q�V�L�Y�D��
�G�L�V�W�U�L�E�X�]�L�R�Q�H�� �J�H�R�J�U�D�I�L�F�D���� �O�D��
�V�S�H�F�L�H�� �K�D�� �X�Q�R�� �V�W�D�W�X�V�� �G�L���V�W�D�W�X�V�� �G�L���V�W�D�W�X�V�� �G�L���V�W�D�W�X�V�� �G�L��
�F�R�Q�V�H�U�Y�D�]�L�R�Q�H�� �V�I�D�Y�R�U�H�Y�R�O�H�� �L�Q���F�R�Q�V�H�U�Y�D�]�L�R�Q�H�� �V�I�D�Y�R�U�H�Y�R�O�H�� �L�Q���F�R�Q�V�H�U�Y�D�]�L�R�Q�H�� �V�I�D�Y�R�U�H�Y�R�O�H�� �L�Q���F�R�Q�V�H�U�Y�D�]�L�R�Q�H�� �V�I�D�Y�R�U�H�Y�R�O�H�� �L�Q��
�(�X�U�R�S�D�����6�3�(�&���������Y�X�O�Q�H�U�D�E�L�O�H���(�X�U�R�S�D�����6�3�(�&���������Y�X�O�Q�H�U�D�E�L�O�H���(�X�U�R�S�D�����6�3�(�&���������Y�X�O�Q�H�U�D�E�L�O�H���(�X�U�R�S�D�����6�3�(�&���������Y�X�O�Q�H�U�D�E�L�O�H������
�G�R�Y�X�W�R�� �D�G�� �X�Q�� �D�P�S�L�R�� �G�H�F�O�L�Q�R��
�G�H�P�R�J�U�D�I�L�F�R�� �R�V�V�H�U�Y�D�W�R�� �Q�H�L�� �V�L�W�L��
�G�L�� �V�Y�H�U�Q�D�P�H�Q�W�R�� �D�� �S�D�U�W�L�U�H�� �G�D�O��
���������� ���6�S�D�J�Q�H�V�L �D�Q�G�� �6�H�U�U�D��
������������

�5�L�F�H�U�F�K�H�� �H�I�I�H�W�W�X�D�W�H�� �L�Q�� �V�L�W�L�� �G�L��
�V�Y�H�U�Q�D�P�H�Q�W�R�� �H�X�U�R�S�H�L�� �K�D�Q�Q�R��
�P�H�V�V�R�� �L�Q�� �U�H�O�D�]�L�R�Q�H�� �L�O�� �G�H�F�O�L�Q�R��
�G�H�O�� �3�L�R�Y�D�Q�H�O�O�R�� �S�D�Q�F�L�D�Q�H�U�D��
�F�R�Q�� �L�� �F�D�P�E�L�D�P�H�Q�W�L�� �H�I�I�H�W�W�X�D�W�L���F�D�P�E�L�D�P�H�Q�W�L�� �H�I�I�H�W�W�X�D�W�L���F�D�P�E�L�D�P�H�Q�W�L�� �H�I�I�H�W�W�X�D�W�L���F�D�P�E�L�D�P�H�Q�W�L�� �H�I�I�H�W�W�X�D�W�L��
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�]�R�Q�H�� �G�L�� �V�Y�H�U�Q�D�P�H�Q�W�R�]�R�Q�H�� �G�L�� �V�Y�H�U�Q�D�P�H�Q�W�R�]�R�Q�H�� �G�L�� �V�Y�H�U�Q�D�P�H�Q�W�R�]�R�Q�H�� �G�L�� �V�Y�H�U�Q�D�P�H�Q�W�R ���*�R�V�V��
�&�X�V�W�D�U�G �D�Q�G���0�R�V�H�U ��������������
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�S�D�Q�F�L�D�Q�H�U�D���V�Y�H�U�Q�D�Q�W�L���Q�H�O�O�«�$�O�W�R���$�G�U�L�D�W�L�F�R�����G�L�F�H�P�E�U�H���P�D�U�]�R�������S�H�U���G�H�V�F�U�L�Y�H�U�H���O�«�X�V�R��
�G�H�O�O�R���V�S�D�]�L�R�H���O�D���I�H�G�H�O�W�Ñ���D�L���V�L�W�L�D���O�L�Y�H�O�O�R����

�������U�R�R�V�W���V�L�V�W�H�P�D���G�L���U�R�R�V�W���/�D�J�X�Q�D���G�L�����*�U�D�G�R���H���0�D�U�D�Q�R�����/�D�J�X�Q�D���6�X�G���G�L���9�H�Q�H�]�L�D����
�/�D�J�X�Q�D���1�R�U�G���G�L���9�H�Q�H�]�L�D�����6�D�O�L�Q�H���G�L���&�H�U�Y�L�D����

�������D�U�H�D���G�L���V�Y�H�U�Q�D�P�H�Q�W�R�����D�O�W�R���$�G�U�L�D�W�L�F�R������
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�D�S�S�O�L�F�D�]�L�R�Q�H

�U�D�G�L�R���W�U�D�V�P�L�W�W�H�Q�W�L
�����������J�U����
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���I�L�Q�R���H�V�D�X�U�L�P�H�Q�W�R��

�E�D�W�W�H�U�L�H���U�D�G�L�R��

�&�$�7�7�8�5�(�����&�$�7�7�8�5�(�����&�$�7�7�8�5�(�����&�$�7�7�8�5�(����
�D�L���U�R�R�V�W�U�R�R�V�W�U�R�R�V�W�U�R�R�V�W�����G�X�U�D�Q�W�H���R�U�H��

�Q�R�W�W�X�U�Q�H

�����V�H�V�V�L�R�Q�L���G�L���F�D�W�W�X�U�D�������V�H�V�V�L�R�Q�L���G�L���F�D�W�W�X�U�D�������V�H�V�V�L�R�Q�L���G�L���F�D�W�W�X�U�D�������V�H�V�V�L�R�Q�L���G�L���F�D�W�W�X�U�D��

�� �I�L�Q�H���1�R�Y�H�P�E�U�H
�� �I�L�Q�H���*�H�Q�Q�D�L�R
(durata radio: circa 2 mesi)

Attività di Attività di 
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2006/20072006/2007
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�9�D�O�O�L���9�D�O�O�L���9�D�O�O�L���9�D�O�O�L��
�/�D�J�X�Q�D���/�D�J�X�Q�D���/�D�J�X�Q�D���/�D�J�X�Q�D��

�6�X�G�6�X�G�6�X�G�6�X�G

�9�H�O�P�H���H���9�H�O�P�H���H���9�H�O�P�H���H���9�H�O�P�H���H��
�E�D�U�H�Q�H���E�D�U�H�Q�H���E�D�U�H�Q�H���E�D�U�H�Q�H��

�/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G

�9�D�O�O�L���9�D�O�O�L���9�D�O�O�L���9�D�O�O�L��
�/�D�J�X�Q�D���/�D�J�X�Q�D���/�D�J�X�Q�D���/�D�J�X�Q�D��

�1�R�U�G�1�R�U�G�1�R�U�G�1�R�U�G

�9�H�O�P�H���H���9�H�O�P�H���H���9�H�O�P�H���H���9�H�O�P�H���H��
�E�D�U�H�Q�H���E�D�U�H�Q�H���E�D�U�H�Q�H���E�D�U�H�Q�H��
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�$�F�T�X�H���O�L�E�H�U�H��
���Q�R�Q��

�P�R�Q�L�W�R�U�D�W�H��

�'�X�U�D�Q�W�H���R�J�Q�L���X�V�F�L�W�D��

�� �F�R�Q�W�H�J�J�L�R�F�R�Q�W�H�J�J�L�R�F�R�Q�W�H�J�J�L�R�F�R�Q�W�H�J�J�L�R �L�Q�G�L�Y�L�G�X�L���D�O��
�U�R�R�V�W�R���L�Q���D�O�L�P�H�Q�W�D�]�L�R�Q�H

�� �U�L�F�H�U�F�D�U�L�F�H�U�F�D�U�L�F�H�U�F�D�U�L�F�H�U�F�D �L�Q�G�L�Y�L�G�X�L��
�U�D�G�L�R�P�D�U�F�D�W�L�����G�D���E�D�U�F�D���R��

�G�D���W�H�U�U�D��

�����X�V�F�L�W�H�� �P�H�Q�V�L�O�L���J�L�R�U�Q�L���G�L��
�P�D�V�V�L�P�D�� �H�V�F�X�U�V�L�R�Q�H�� �G�L��
�P�D�U�H�D��

�5�2�2�6�7

�$�/�,�0�(�1�7�$�=�,�2�1�(

Lunghezza circa 50 Km, 
larghezza 10 - 11 Km, 
superficie tot.  549 km 2.

L'ampiezza media dell'escursione di 
marea è di circa 60 cm, con 
escursioni che toccano il metro nei 
periodi di sizigie.
La laguna scambia col mare circa 1/3 

del suo volume ad ogni ciclo di marea.
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�/�D�J�X�Q�D���1�/�D�J�X�Q�D���1 �/�D�J�X�Q�D���6�/�D�J�X�Q�D���6



�'�X�H���'�X�H���'�X�H���'�X�H���L�Q�G�L�Y�L�G�X�L���K�D�Q�Q�R���H�I�I�H�W�W�X�D�W�R���V�F�D�P�E�L���G�D�O�O�D���/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G�/�D�J�X�Q�D���6�X�G �D�O�O�D���1�R�U�G�1�R�U�G�1�R�U�G�1�R�U�G �G�L���G�L���G�L���G�L��
�9�H�Q�H�]�L�D�9�H�Q�H�]�L�D�9�H�Q�H�]�L�D�9�H�Q�H�]�L�D ���G�L�F�H�P�E�U�H���J�H�Q�Q�D�L�R���� �H���W�U�H�W�U�H�W�U�H�W�U�H�L�Q�G�L�Y�L�G�X�L�� �V�L�� �V�R�Q�R�� �V�S�R�V�W�D�W�L�� �G�D�O�O�D��
�/�D�J�X�Q�D���G�L���*�U�D�G�R���H���0�D�U�D�Q�R�/�D�J�X�Q�D���G�L���*�U�D�G�R���H���0�D�U�D�Q�R�/�D�J�X�Q�D���G�L���*�U�D�G�R���H���0�D�U�D�Q�R�/�D�J�X�Q�D���G�L���*�U�D�G�R���H���0�D�U�D�Q�R �D�O�O�D���/�D�J�X�Q�D���1�R�U�G���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���1�R�U�G���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���1�R�U�G���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���1�R�U�G���G�L���9�H�Q�H�]�L�D ���G�X�H���D���P�H�W�Ñ��
�G�L�F�H�P�E�U�H���H���X�Q�R���D�G���L�Q�L�]�L�R���I�H�E�E�U�D�L�R������

�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�,�O�����������G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���Q�R�Q���V�L���Ù���V�S�R�V�W�D�W�R���G�D�O�O�H���D�U�H�H���G�L���D�O�L�P�H�Q�W�D�]�L�R�Q�H���L�R�Q�H���L�R�Q�H���L�R�Q�H���L�R�Q�H���L�R�Q�H���L�R�Q�H���L�R�Q�H��
�O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W���O�R�F�D�O�L�]�]�D�W�H���Q�H�O�O�H���Y�L�F�L�Q�D�Q�]�H���G�H�L���U�R�R�V�W��

�/�«�X�V�R���G�D���S�D�U�W�H���G�H�J�O�L���X�F�F�H�O�O�L���G�L���X�Q�D���G�D�W�D���D�U�H�D���G�L�S�H�Q�G�H���Q�R�Q���V�R�O�R���G�/�«�X�V�R���G�D���S�D�U�W�H���G�H�J�O�L���X�F�F�H�O�O�L���G�L���X�Q�D���G�D�W�D���D�U�H�D���G�L�S�H�Q�G�H���Q�R�Q���V�R�O�R���G�D�O�O�H���D�O�O�H��
�]�R�Q�H���G�L���D�O�L�P�H�Q�W�D�]�L�R�Q�H�]�R�Q�H���G�L���D�O�L�P�H�Q�W�D�]�L�R�Q�H�P�D���D�Q�F�K�H���P�D���D�Q�F�K�H���G�D�O�O�«�H�V�L�V�W�H�Q�]�D���G�L���G�D�O�O�«�H�V�L�V�W�H�Q�]�D���G�L���U�R�R�V�W�U�R�R�V�W�L�G�R�Q�H�L�L�G�R�Q�H�L����

�$�S�S�O�L�F�D�]�L�R�Q�L���S�H�U���F�R�U�U�H�W�W�D���O�D���$�S�S�O�L�F�D�]�L�R�Q�L���S�H�U���F�R�U�U�H�W�W�D���O�D���J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�J�H�V�W�L�R�Q�H�G�H�O�O�«�D�U�H�D���G�H�O�O�«�D�U�H�D��



�3�X�ã�� �H�V�V�H�U�H�� �G�H�I�L�Q�L�W�D�� �F�R�P�H���3�X�ã�� �H�V�V�H�U�H�� �G�H�I�L�Q�L�W�D�� �F�R�P�H���8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�8�1�,�7�$�«�� �)�8�1�=�,�2�1�$�/�(�X�Q�«�D�U�H�D���X�Q�«�D�U�H�D��
�F�K�H�� �L�Q�F�O�X�G�H�� �V�L�D�� �U�R�R�V�W�� �G�L�� �D�O�W�D�� �P�D�U�H�D�� �V�L�D�� �]�R�Q�H�� �G�L���F�K�H�� �L�Q�F�O�X�G�H�� �V�L�D�� �U�R�R�V�W�� �G�L�� �D�O�W�D�� �P�D�U�H�D�� �V�L�D�� �]�R�Q�H�� �G�L��
�D�O�L�P�H�Q�W�D�]�L�R�Q�H���� �O�D�� �T�X�D�O�H���Ù�� �X�V�D�W�D���G�D�� �X�Q�R���V�S�H�F�L�I�L�F�R�� �J�U�X�S�S�R���G�L���D�O�L�P�H�Q�W�D�]�L�R�Q�H���� �O�D�� �T�X�D�O�H���Ù�� �X�V�D�W�D���G�D�� �X�Q�R���V�S�H�F�L�I�L�F�R�� �J�U�X�S�S�R���G�L��
�X�F�F�H�O�O�L���G�X�U�D�Q�W�H���S�D�U�W�H���R���W�X�W�W�R���O�«�L�Q�Y�H�U�Q�R���X�F�F�H�O�O�L���G�X�U�D�Q�W�H���S�D�U�W�H���R���W�X�W�W�R���O�«�L�Q�Y�H�U�Q�R��

�,�O���F�R�Q�F�H�W�W�R���G�L���8�1�,�7�$�«���)�8�1�=�,�2�1�$�/�(���I�X���X�W�L�O�L�]�]�D�W�R���S�H�U���O�D���S�U�L�P�D���Y�R�O�W�,�O���F�R�Q�F�H�W�W�R���G�L���8�1�,�7�$�«���)�8�1�=�,�2�1�$�/�(���I�X���X�W�L�O�L�]�]�D�W�R���S�H�U���O�D���S�U�L�P�D���Y�R�O�W�D���G�D���D���G�D��
�7�D�P�L�V�L�H�U���7�D�P�L�V�L�H�U���������������� �H���������������� �H���7�D�P�L�V�L�H�U���7�D�P�L�V�L�H�U���	���	�� �7�D�P�L�V�L�H�U���7�D�P�L�V�L�H�U���������������� �S�H�U�� �O�H�� �D�Q�D�W�U�H�� �L�Q���������������� �S�H�U�� �O�H�� �D�Q�D�W�U�H�� �L�Q��
�L�Q�Y�H�U�Q�R���� �S�R�L���Ù���V�W�D�W�R���D�S�S�O�L�F�D�W�R���D�L���O�L�P�L�F�R�O�L�� �G�D���L�Q�Y�H�U�Q�R���� �S�R�L���Ù���V�W�D�W�R���D�S�S�O�L�F�D�W�R���D�L���O�L�P�L�F�R�O�L�� �G�D���/�X�Ý�V�/�X�Ý�V�	�	 �*�R�V�V�*�R�V�V�����&�X�V�W�D�U�G�&�X�V�W�D�U�G�Q�H�O���Q�H�O��
��������������������



�/�D�J�X�Q�D���G�L���*�U�D�G�R���H���/�D�J�X�Q�D���G�L���*�U�D�G�R���H���/�D�J�X�Q�D���G�L���*�U�D�G�R���H���/�D�J�X�Q�D���G�L���*�U�D�G�R���H��
�0�D�U�D�Q�R�0�D�U�D�Q�R�0�D�U�D�Q�R�0�D�U�D�Q�R

�/�D�J�X�Q�D���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���G�L���9�H�Q�H�]�L�D�/�D�J�X�Q�D���G�L���9�H�Q�H�]�L�D

�6�D�O�L�Q�H���G�L���&�H�U�Y�L�D�6�D�O�L�Q�H���G�L���&�H�U�Y�L�D�6�D�O�L�Q�H���G�L���&�H�U�Y�L�D�6�D�O�L�Q�H���G�L���&�H�U�Y�L�D
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�����������7�H�Q�H�U�L�����������7�H�Q�H�U�L�����������7�H�Q�H�U�L�����������7�H�Q�H�U�L
���������������������������������7�R�U�V�R�Q�7�R�U�V�R�Q�7�R�U�V�R�Q�7�R�U�V�R�Q
���������������������������������3�W�D�3�W�D�3�W�D�3�W�D �O�D���O�D���O�D���O�D��
�9�H�F�L�D�9�H�F�L�D�9�H�F�L�D�9�H�F�L�D
���������������������������������%�D�U�H�Q�R�Q�%�D�U�H�Q�R�Q�%�D�U�H�Q�R�Q�%�D�U�H�Q�R�Q

���������&�H�U�Y�L�D���������&�H�U�Y�L�D���������&�H�U�Y�L�D���������&�H�U�Y�L�D

�5�R�R�V�W�5�R�R�V�W�5�R�R�V�W�5�R�R�V�W

�������6���$�Q�G�U�H�D�������6���$�Q�G�U�H�D�������6���$�Q�G�U�H�D�������6���$�Q�G�U�H�D
�������%�D�Q�F�R���G�«�2�U�L�R�������%�D�Q�F�R���G�«�2�U�L�R�������%�D�Q�F�R���G�«�2�U�L�R�������%�D�Q�F�R���G�«�2�U�L�R
�������������������������7�U�D�W�D�X�U�L�7�U�D�W�D�X�U�L�7�U�D�W�D�X�U�L�7�U�D�W�D�X�U�L
�������0�X�O�D���G�L���0�X�J�J�L�D�������0�X�O�D���G�L���0�X�J�J�L�D�������0�X�O�D���G�L���0�X�J�J�L�D�������0�X�O�D���G�L���0�X�J�J�L�D
�������)�R�F�H���,�V�R�Q�]�R�������)�R�F�H���,�V�R�Q�]�R�������)�R�F�H���,�V�R�Q�]�R�������)�R�F�H���,�V�R�Q�]�R

�������/�L�R���0�D�J�J�L�R�U�H�������/�L�R���0�D�J�J�L�R�U�H�������/�L�R���0�D�J�J�L�R�U�H�������/�L�R���0�D�J�J�L�R�U�H
���������������� �%�R�V�V�R�O�D�U�R�%�R�V�V�R�O�D�U�R�%�R�V�V�R�O�D�U�R�%�R�V�V�R�O�D�U�R
�������������������������%�D�F�D�Q�%�D�F�D�Q�%�D�F�D�Q�%�D�F�D�Q

�6�L�W�L���G�L���F�D�W�W�X�U�D
�H���P�D�U�F�D�W�X�U�D

�1�R�U�G�1�R�U�G�1�R�U�G�1�R�U�G

�6�X�G�6�X�G�6�X�G�6�X�G

�0�D�S�S�D�� �G�H�O�O�D�� �G�L�V�W�U�L�E�X�]�L�R�Q�H�� �G�H�L�� �S�U�L�Q�F�L�S�D�O�L���U�R�R�V�W�G�L�� �3�L�R�Y�D�Q�H�O�O�R�� �S�D�Q�F�L�D�Q�H�U�D�� �O�X�Q�J�R��
�O�«�D�O�W�R���$�G�U�L�D�W�L�F�R���H���O�R�F�D�O�L�]�]�D�]�L�R�Q�H���G�H�L���V�L�W�R���G�L���F�D�W�W�X�U�D���H���P�D�U�F�D�J�J�L�R��



�$�O�O�«�L�Q�W�H�U�Q�R�� �G�L�� �R�J�Q�L�� �V�L�V�W�H�P�D�� �G�L���U�R�R�V�W���� �Ù�� �S�R�V�V�L�E�L�O�H�� �R�V�V�H�U�Y�D�U�H�� �X�Q�D��
�Y�D�U�L�D�]�L�R�Q�H���Q�H�O�O�H���G�L�P�H�Q�V�L�R�Q�L�G�H�L���U�R�R�V�W����

�/�H���Y�D�U�L�D�]�L�R�Q�L���L�Q���Q�X�P�H�U�R���G�H�J�O�L���L�Q�G�L�Y�L�G�X�L���U�D�G�L�R�P�D�U�F�D�W�L���F�R�O�O�L�P�D�Q�R�� �S�H�U�� �O�R�� �S�L�ê�� �F�R�O��
�F�D�P�E�L�D�P�H�Q�W�R���Q�H�O���Q�X�P�H�U�R���G�L���L�Q�G�L�Y�L�G�X�L���F�R�Q�W�D�W�L����

�&�R�Q�W�H�J�J�L���L�Q�G�L�Y�L�G�X�L���D�L�&�R�Q�W�H�J�J�L���L�Q�G�L�Y�L�G�X�L���D�L�U�R�R�V�W�U�R�R�V�W
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sito tipologia dic II gen I gen II feb I feb II mar I mar I I freq.
Lio maggiore barene 2200 2500 0 2800 2200 3000 2300 6
Bossolaro barene 2000 0 4500 3500 6000 4500 6000 6
Bacan sabbia 0 3500 1000 180 400 0 0 4
totale 4200 6000 5500 6480 8600 7500 8300
frequenza 2 2 2 3 3 2 2
Teneri barene 20 0 3500 0 0 0 0 2
Torson sabbia 300 0 3000 0 0 0 0 2
Pta la vecia sabbia 8000 6000 80 0 0 0 0 3
Barenon barene 900 2000 2280 9000 10000 12000 9500 7
totale 9220 8000 8860 9000 10000 12000 9500
frequenza 4 2 4 1 1 1 1
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Presenze di piovanello pancianera (Presenze di piovanello pancianera (Calidris alpinaCalidris alpina) nelle ) nelle valli da pescavalli da pesca della Laguna della Laguna 
Sud di VeneziaSud di Venezia durante i censimenti annuali IWC (1999durante i censimenti annuali IWC (1999--2007). 2007). 
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Nella statistica non parametrica i modelli matematici non necessitano di 
ipotesi a priori sulle caratteristiche della popolazione (ovvero, di un 
Parametro), o comunque le ipotesi sono meno restrittive di quelle usuali 
nella statistica parametrica.

In particolare non si assume l'ipotesi che i dati provengano da una 
popolazione normale o gaussiana.

La legge di distribuzione di Gauss si manifesta ogni volta che la grandezza aleatoria 
osservata è il risultato della somma di un numero sufficientemente grande di variabili 
aleatorie indipendenti (o al limite debolmente indipendenti) che obbediscono a leggi di 
distribuzione diverse (sotto deboli restrizioni). La grandezza osservata si distribuisce 
seguendo la legge di distribuzione normale in un modo tanto più preciso, quanto è 
maggiore il numero variabili da sommare.


