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2.1.2 Probability-based Sampling  
 
 The second sampling element, which was instituted in 1994, was probability-based 
summer sampling designed to estimate the area of the Maryland Chesapeake Bay and its 
tributaries that meet the Chesapeake Bay benthic community restoration goals (Ranasinghe 
et al. 1994a, updated by Weisberg et al. 1997; Alden et al. 2002).  Different probability 
sample allocation strategies were used in 1994 than in later years.  In 1994, the design 
was intended to estimate impaired area for the Maryland Bay and one sub-region, while in 
later years the design targeted five additional sub-regions as well. 
 
 The 1994 sample allocation scheme was designed to produce estimates for the 
Maryland Bay and the Potomac River.  The Maryland Bay was divided into three strata with 
samples allocated unequally among them (Table 2-2); sampling intensity in the Potomac 
was increased to permit estimation of degraded area with adequate confidence, while 
mainstem and other tributary and embayment samples were allocated in proportion to their 
area. 
 
 
Table 2-2.  Allocation of probability-based baywide samples, 1994  

Area  
Stratum km2 % 

Number of 
Samples 

Maryland Mainstem (including Tangier and Pocomoke Sounds) 3,611 55.5 27 
Potomac River 1,850 28.4 28 
Other tributaries and embayments 1,050 16.1 11 
 
 
 In subsequent years, the stratification scheme was designed to produce an annual 
estimate for the Maryland Bay and six subdivisions.  Samples were allocated equally 
among strata (Figure 2-4, Table 2-3).  According to this allocation, a fresh new set of 
sampling sites were selected each year.  Figure 2-5 shows the locations of the probability-
based Maryland sampling sites for 2004.  Regions of the Maryland mainstem deeper than 
12 m were not included in sampling strata because these areas are subjected to summer 
anoxia and have consistently been found to be azoic. 
 

A similar stratification scheme has been used by the Commonwealth of Virginia 
since 1996, permitting annual estimates for the extent of area meeting the benthic 
community restoration goals for the entire Chesapeake Bay (Table 2-3, Figure 2-6).  These 
samples were collected and processed, and the data analyzed by the Virginia Chesapeake 
Bay Benthic Monitoring Program. 
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Chesapeake Bay: Maryland

Stratum Area Failing Restoration Goal

Condition: Deep Trough Severe Degr.
Degraded Marginal
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Chesapeake Bay: Virginia

Stratum Area Failing Restoration Goal

Condition: Severe Degr. Degraded Marginal
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Patuxent River Mesohaline

R2 = 0.5052

0

20

40

60

80

100

0 20 40 60 80

Percent DO observations <2 mg/L

P
er

ce
n

t 
sa

m
p

le
s 

w
it

h
 B

-I
B

I 
va

lu
es

 <
 3

.0

2003

1999

2004



 
 

�����������

 
 

 
����

�
*��������)�� -��
�������$��
�������������,��
��������������������������������,�����

��������
�����
��������	���
����������
	$���������������������	����
�����
<
��,����-��������
���$�������$��������
���

��������
������ �!&&���

�
�

���� 

����� ���%��� ��� ��$�,�
� ��� ���� 
	����� �
� ���
����� ���
���� 	
����� 
��	�
$����$�
�%��������	����E�
���������
����$����$�
�%��������	��
�����%�����������������	����
�,����������$�,�
�
��������
����������������
�
�������'���������<
��,����-������
��$����
���

����
������
�����
��������
��
����������
���������������
���������������!&&)����������

��
����������
������
�����������
��
�������������!&&����'������

�����������������������
��
����
��������
��������� ��������������		����������������� �2�$��������
�����
������
��
���������������������$������
����
��
	$����������������������
����������������������
���
����
���
���������$����� 
� ��������
����� ��� ���� ������<
��,����-����� .*���������/�� �'�����
���������������
�������$��
���
���
���������$�������������
����������������$����������
���
1�
�����!�.2$����C���/��1�
�����)�.C����0�$��	���/��
���������	������1�
��������)���2�����
���� $����������� ������$����� ��������
������ ��� ���� ������ <
��,���� -����� ����� �������� ���
!&&)�� ����� 
� 	
,�	�	� ��������� ��������
����� �
� +!)� µ�93�� � 5�� !&&��� ���� 	
,�	�	�
���������������$�������������
�����
���������$�����������
���) �µ�93��

�
*�,���	���������� ��
������ ��� ���� <
��,���� -����� ���� ���� ����� ��
����� ��� ��������

��		������ ��
���� ��� !&&�� �,��$�� 
��� 
�� �	$����	���� 
��	� ����
���� ��� 	
����
����
����
��������������
��0�
�����+��.���
��
�����
����
��3�����#���%/���'�����
�����
�0�
�����
++�.;���
���#��

/�
���0�
�����+��.#�
�%�<����/�����������������������������������
�����
�
0�
�����+�� .����	��� 5��
��/� ���������� ����������
����� �'���� �
��� ��
������ ���
���� ��� ����
���$� 	
�����	� �
� ���� ������ <
��,���� -������ ��� 


������ ��� ���� ���������� �,�����
�������������'�����
����
���
�����������
������
����
�������
���
�����������5�5���������
�����

Patuxent River Mesohaline

R2 = 0.2658
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