Observations in Laizhou Bay and tidal lands of Yellow River delta in summer of 2007
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1. Introduction

In September 2004 and May 2005, we carried out two observations in Laizhou Bay and central area of
Bohai, which allow us knowing general spatial distribution of water temperature, salinity and nutrients and
their seasonal variations. A large difference was found between the nutrients concentration of sea water and
those of Yellow River and ground water. This motivates us to know the nutrients above tidal lands and near
shore area, where is between sea water and river water or ground water. Moreover, high nutrients
concentration was observed far from Yellow River mouth in 2004 and 2005. This suggests the necessary to
know nutrients loads from the small rivers around Laizhou Bay, which can be an important source for
nutrients in the bay. On the other hand, an increasing trend in the past 30 years has been found in the
nutrients concentration in Laizhou Bay, while the same trend cannot be found in nutrients loads from
Yellow River. This inconsistence reminds us to examine the nutrients supply from culture ponds for shrimp
and crab around Laizhou Bay since such fisheries have been greatly developed in the past 30 years.

For addressing the above problems, we carried out a survey in Laizhou Bay and tidal lands of Yellow
River delta from July 3 to 9 2007. The survey is divided into three groups as shown in Fig.1: sea group for
Laizhou Bay (Fig.1, upper panels), tidal land group for tidal lands and near shore area (Fig.1, middle
panels), and land group for small rivers and ponds (Fig.1, lower panel). Since there is a large spatial
gradient in nutrients concentration in these areas, we set stations as fine as possible. Our survey measured
water temperature, salinity, nutrients, Chl-a, SPM, PAR, DO. The survey period is at the end of an artificial

event for adjusting water and sand fluxes in Yellow River (Fig. 2).

2. Results

An apparent influence of Yellow River water on surface salinity distribution is presented in Fig. 3. In
general, salinity in Laizhou Bay is lower than 30 psu, which in lower than the salinity observed in
September 2004 and May 2005. Such low salinity is due to the large fresh water supply from Yellow River
before the survey (Fig. 2). The most interesting finding in the salinity distribution is that the diluted water
spread eastward, not southward. This suggests that with a large river discharge, inertial of Yellow River
water contributes greatly to the behaviors of Yellow River plume. In addition, the southwest wind during
the survey period also favors a northeastward movement of Yellow River plume (Wang et al., 2008).

Among nutrients (Figs. 4&5), high concentration areas of nitrate, TN, TP and silicate correspond to the
diluted water: extending eastward. This feature indicates that the load of such nutrient components from
Yellow River at this period mainly contributes to the central area of Bohai Sea, not inside of Laizhou Bay.
On the other hand, high concentration areas of nitrite, ammonium and phosphate were found around tidal
lands and near shore area, not corresponding to the river plume. Such feature suggests that biological
activities at tidal lands, not the land loads, affect more on the distribution of ammonium. The phosphate
distribution is due to its low concentration in Yellow River but high concentration in some small rivers
around Laizhou Bay. This suggests that the small rivers around Laizhou Bay must be paid sufficient
attention as we discuss the source of phosphate in sea water. Finally, since we did not observe high
concentrations of nutrients in ponds for shrimp or crab, we can therefore remove the possibility for the

culture ponds as an important source for nutrients in sea water.
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Yellow River runoff in 2004 (Lijin)
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Fig.2. River discharge of Yellow River from April to October in 2004, 2005 and 2007. The time between
two red lines denote the survey period in each year.
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Fig.3. Surface water temperature (left) and salinity (right) in Laizhou Bay in July 2007.
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Fig.4. Distribution of nitrate, nitrite, ammonium and DIN in Laizhou Bay, tidal lands, small rivers and

ponds.
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Fig.5. Distribution of TN, TP, phosphate and silicate in Laizhou Bay, tidal lands, small rivers and ponds.

119.6

NO2-N (umolfl)

S 8 8
> ® o

Latitude (N)
w
~
>

37.2

37.0

118.8

119.2
Longitude (E)

DIN (umolfl)

119.6

118.8

119.2 119.6

Longitude (E)

TP (umol/)

&
[=]

37.8

Latitude (N)
w
S
o

w
~N
S

w
N
N

37.0

118.8

119.2
Longitude (E)

119.6

SiO3-Si (umol/)

38.0
378
37.61.

374

Latitude (N)

37.2{"

37.0

118.8

119.2
Longitude (E)

119.6

19



	28148
	28149
	28150
	28151
	28152
	28153
	28154
	28155
	28156
	28157
	28158
	28159
	28160
	28161
	28162
	28163
	28164
	28165
	28166
	28167
	28168
	28169
	28170
	28171
	28172
	28173
	28174
	28175
	28176
	28177
	28178
	28179
	28180
	28181
	28182
	28183
	28184
	28185
	28186
	28187
	28188
	28189
	28190
	28191
	28192
	28193
	28194
	28195
	28196
	28197
	28198
	28199
	28200
	28201
	28202
	28203
	28204
	28205
	28206
	28207
	28208
	28209
	28210
	28211
	28212
	28213
	28214
	28215
	28216
	28217
	28218
	28219
	28220
	28221
	28222
	28223
	28224
	28225
	28226
	28227
	28228
	28229
	28230
	28231
	28232
	28233
	28234
	28235
	28236
	28237
	28238
	28239
	28240
	28241
	28242
	28243
	28244
	28245
	28246
	28247
	28248
	28249
	28250
	28251
	28252
	28253
	28254
	28255
	28256
	28257
	28258
	28259
	28260
	28261
	28262
	28263
	28264
	28265



