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Fig. 1 Grid environment unit distribution and data statistics
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The grids with black italics in the figure were the research grid units,
which represents unit one to unit five. Black data marked with an asterisk
represents the water quality station numbers, and the unmarked black data

represent the number of CO, pressure (uint: patm) records
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Table 1 Mean value of pH content and changing characteristics
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4 FI 8.06~8.35 0.095 ) ) 0
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5 2 7.95~8.28 0.071 o ® o

i3 7.95~8.27 0.077 o ® R
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Fig.2 Temporal and spatial matrix distribution of pH
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A grey cell indicates missing data; a white cell indicates anormal value (within 0.5 standard deviation of the long-term mean value); a red cell indicates

above-normal conditions, and a blue cell indicates below-normal; more intense colours indicate larger anomalies
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Fig.3 Temporal and spatial matrix distribution of chlorophyll @ content
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A grey cell indicates missing data; a white cell indicates anormal value (within 0.5 standard deviation of the long-term mean value); a red cell indicates

above-normal conditions, and a blue cell indicates below-normal; more intense colours indicate larger anomalies



1238 ERKBAAE SR pH I 28 23 A5 R5RAE 55 #a o A 105

n- gy

Uv-lkb‘-llx.)»—‘
nnnnn

B2N:L vl =3/
[T LT) N —
00 0 0

'\%’ % ) b% ‘b% Q b?’ ‘b% Q b% ‘b% Q '\; ‘35 Qc% Q '\; b% %Qs Q '\; b?’ Qc?, Q?s
r&r&r&v& K S S B S
NSRS \"'\"”»“’\\“’% 5“’\56‘°‘°\‘°b'\'\'\
PP &’@ INENINENENED §’@ @ @ &‘w RN N N NN NN \
I T .
-2 -1 0 1 2 T HhE

22
Pl 4 iR S o N 2 6 P O A
Fig. 4 Temporal and spatial matrix distribution of dissolved oxygen content
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above-normal conditions, and a blue cell indicates below-normal; more intense colours indicate larger anomalies
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Fig. 5 Temporal and spatial matrix distribution of salinity
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above-normal conditions, and a blue cell indicates below-normal; more intense colours indicate larger anomalies
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Fig. 7 The variation of temperature in the surface seawater
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Spatial and temporal characteristics and trend of pH in the Bohai Sea

Wang Qiulu', Xu Yan', ZengRong', ZhangJian', Huang Haiyan'

(1. National Marine Data and Information Service, Tianjin 300171, China)

Abstract: Based on the data of pH and environmental parameters from 2011 to 2017, using the method of grid stat-
istics and time-space matrix, contrastive analysis of pH in each environmental unit and the correlation of pH and en-
vironmental factors were studied. Furthermore, the differences of relevant factors affecting different seasons, re-
gions and water levels were analyzed. The results showed that: (1) during from 2011 to 2017, the spatial distribu-
tion of pH was relatively stable in the Bohai Sea, the average value of surface pH in environmental units was from
7.95 to 8.38, the bottom was from 7.89 to 8.35, the absolute variation of average value was 1—1.5 standard devi-
ations; (2) the time series of pH in each environmental unit tend to change synchronously, but there were differ-
ences among the units due to the different spatial distribution, the distribution characteristic of surface pH in winter
was consistent with the saline; (3) there was a significant positive correlation between pH and chlorophyll a con-
tent in the Bohai Sea, and the surface pH varied seasonally, which was obviously consistent with distribution and
variation characteristics of chlorophyll a, therefore, biological factor played an important role in regulating the pH
of surface water; (4) the low value region of pH in Bohai Sea bottom in August was consistent with the formation of
hypoxic zones by regional water stratification, and it was found that the bottom pH was positively correlated with
dissolved oxygen; (5) the characteristic information of acidification indicators was further displayed by gridding
processing technology and time-space matrix analysis method, which provided a good technical support for long-

time scale analysis and research under climate change.

Key words: pH; Bohai Sea; distribution characteristic; environmental factor; time-space matrix; grid statistic
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