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1. Introduction 
The objective of field survey on rainy season of the Study on Improvement of 

Marine Environmental Monitoring System for the Pearl River Estuary is to provide 
the hydrology, water quality, sediment quality and biology data for developing a 
water quality and a ecological simulation model. The survey was conducted from 
31,July to 10,Aug 2000 .The participators amounted to 69,among which 1 professor, 
15 senior engineers, 29 engineers, 18 assistant engineers and the other 6. The workers 
of both sides of China and Japan did their best and overcame the difficulties such as 
gale blowing and rough sea etc to fulfill the survey. 

2. Survey Points 
In the study area, there were 26 point locations for water quality, bottom sediment 

quality and aquatic biota, of which 20 were intensive points and 6 were continuous 
points. In addition to that, there were 3 points set up for water level observation. 

During the survey, the vessel could not go to P05 and P10 points as the water was 
much more shallower. The original points were modified, and the Table 1 shows the 
modified latitude and longitude. 

3. Information of Vessels Employed 
During the survey, 5 vessels were employed. They were Haijian 73, civil boat A, 

civil boat B, civil boat C and civil boat D. Haijian 73 and civil boat A were in charge 
of the continuous points, civil boat B and civil boat C were in charge of the intensive 
points, and civil boat D for delivering samples. 

4. Work Time and Navigation Route 
As the weather was changeable, the original plan was modified according to field 

sea state. The Table 2 presents the modified plan of each boats operation, which 
shows the original operation time, points, route as well as actual operation time, 
points and route. 

The wind and sea wave were stronger during spring tide, the civil boat was too 
small and swayed very much. In consideration of maritime safety and operator safety 
as well as P26 far away from the main study area, Haijian 73 was sent to carry out the 
survey on P26. Because of the same reason, Haijian 73 was expedited to conduct the 
survey on P24, P25 and P26. 

In addition, during neap tide the original survey on P20 and P19 was changed to 
one hour ahead of scheduled time in order to finish the survey going from P19 and 
P20 to P01 and P04 on time. 

R - 3



 

 2

5. Field Survey 

5.1 Water Quality Sampling in Site 

The collected water samples amounted to 6094 at 26 point locations in rainy 
season survey. There were no samples missing during water collected. The samples 
were collected in accordance with sampling regulations and in order. There was no 
contaminated sample. The additive was added to sample in pre-treated work for the 
sake of sample stability. During delivered and stored, there was no sample missing 
and breaking. 

5.2 Sea Current and CTD 

Instrument test  
ADR RCM-9 was tested together with DRCM SLC9-2 on-board Haijian 73. 

Before and after survey at each point, the water temperature, salinity and turbidity 
were tested. Water temperature micro-sensor was tested with reversing thermometer, 
conductivity and turbidity were tested with salinometer and turbidity meter. The 
method of testing CTD was: taking surface sea water to pour the pond made of 
plastics and placing CTD, RCM-9 and reversing thermometer into the pond, the 
temperature, salinity and turbidity were read after 15 minutes. At the same time, the 
sampled water was analyzed for salinity and turbidity. 

RCM-9 was used to observe sea current, SLC9-2 was lowered into sea to attest 
RCM-9. The test time was at 0100, 1300 and the next 0100 o’clock for each point. 

Problems were as follows: 
At some point locations, the water flowed very fast when flooding and ebbing. 

This caused sea current meter to drift, the inclination was larger even though heavy 
lead weight added. If the inclination is larger than 15°, the water depth will be 
corrected (cosine correction). 

As there was something wrong with the turbidity meter probe contained in CTD, 
the probe was replaced immediately. During the probe replaced, at P12 and several 
points there were short of CTD/Tu data at 1100, 1200 and 1500 o’clock on 31 Jul. 
The points short of turbidity were; P06 at 1700 o’clock on 31 Jul, P15 at 1620 on 8 
Aug, P16 at 1520 on 8 Aug and P18 at 1400 on 7 Aug. The above-mentioned data of 
turbidity were analyzed at laboratory with the water samples, but data only at the 
surface, mid-depth and bottom. In addition, the turbidity data at P12 on 31 Jul were 
abnormal because the data were the same from surface to bottom.  

During spring tide, as the water was shallower at P19 and draft of Haijian 73 was 
deep, the sediment went up around and the water was turbid. The turbidity data 
observed were higher than usual. The phenomena were very obviously at 1500 to 
2100 on 1st Aug. 

5.3 Tidal Level Observation 

Tidal level observation points were located at Humen, Zhuhai and Guishan. Self-
recorded water level recorder (WLR-7) was used and deployed before 29 Jul. After 30 
days observation in succession, the water level recorders were retrieved on 31 Aug. 
The recorders worked well during observation. 
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5.4 Meteorological Observation 

The meteorological observation was conducted at 26 points and 1700 parameters 
were obtained. After the observed air temperature data compared with each other, it 
was noted that the air temperature observed (at daytime ) on-board Haijian 73 was 
higher than other boats. That had something to do with sunlight reflection from the 
deck as the air temperature was read on the front deck on-board Haijian 73. 

5.5 Phytoplankton, Zooplankton and Benthos 

Phytoplankton, zooplankton and benthos survey were conducted at 26 points, and 
126 samples were collected. The sampling was carried out in accordance with the 
survey regulations. At the request of Japanese experts, the all aquatic organisms left 
on the sieve with 1mm in mesh during benthic survey were collected to be analyzed 
with low-power microscope at laboratory for qualitative and quantitative analysis. 

5.6 Sediment 

There were 26 points for sediment quality survey, and 26 samples were collected. 
During sampling, the sample was taken only 2cm in depth of top surface of sediment 
for the sake of reflecting exactly the present pollution conditions. 

5.7 Light Quantum 

Chinese scientific workers could operate the light quantum meter well with the 
help of Japanese experts. In particular, the scientific worker avoided the sheltered 
umbra on-board civil boat to observe light quantum. 

6. Samples Delivering, Analyzing and Data 
Processing 

During the survey, the boat delivering sample could carry the samples collected by 
other civil boats to Haijian 73 on time for analysis. After the field survey, all samples 
were transported safely to the laboratory of SCSEMC. Each lot of samples with 
delivering note was checked and signed on the note during delivering. There were no 
samples confused, damaged and missed when lots of samples delivered.  

All analytic instruments employed were calibrated during the rainy season survey. 
Before or after each lot or group of samples (30 samples in usual) analyzed, an 
additional test sample would be analyzed. At the same time, over-all recovery would 
be analyzed to attest the analysis procedure and quality control. All analyzing jobs at 
laboratory were well-knit and smoothly functioning, then the data were reliable. 

The procedure of data processing observed ISO9000, and data processing such as 
calculation, check, examining, data format and Excel table met the needs of quality 
control. 

7. Statistics Results 
During the rainy season survey, 7596 analysis data of water quality were obtained, 
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234 data of bottom sediment quality, 795 parameters of aquatic biota, 57342 
variables/parameters of hydrometeorology and light quantum (including water level). 
Table-3 presents the statistics results. 

8. Suggestions 
In a common effort of both sides of China and Japan, the rainy season survey was 

succeeded. For the sake of the dry season survey functioning smoothly, several 
suggestions are given as follows: 

8.1 Survey point 

Some points were shallower in this survey, the modified points in this survey 
should be accepted in the dry season survey. 

8.2 Maneuver of research vessel(R/V) 

In the dry season, wind will bellow much more fiercely and sea wave will beat 
much stronger than in the rainy season. In consideration of operators safety and 
survey smooth functioning, it would be best if tow vessels similar to Haijian 73 could 
be employed. It would be better if vessels could carry out the survey in supplemental 
study area and civil boats could do the jobs in main study area. 

8.3 CTD 

The turbidity probe will go wrong at times. The probes should be of stand-by. 
Pay attention to water depth while operating CTD. 

8.4 Site of air temperature observation 

The sunlight will warm the vessel deck, and heat reflection from the deck will 
affect air temperature. Observe air temperature in the site avoiding the above side 
effect.  

8.5 Water sampler’s rack 

The civil boat should be equipped with water sampler’s rack as the sea will be 
rough in the dry season survey. 
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9. Table 1  Survey Point 
 

Planned survey point Actual survey point 

longitude（E） latitude（N） longitude（E） latitude（N）Point No. 
° ′ ″ ° ′ ″ ° ′ ″ ° ′ ″

Remark 

P01 113 40 00 22 43 59 113 40 00 22 43 59 Continuous point 
P02 113 44 33 22 38 30 113 44 33 22 38 30 Intensive point 
P03 113 39 29 22 36 42 113 39 29 22 36 42 Intensive point 
P04 113 37 48 22 33 30 113 37 48 22 33 30 Continuous point 
P05 113 43 59 22 32 30 113 44 44 22 32 36 Intensive point * 
P06 113 47 59 22 32 30 113 47 59 22 32 30 Intensive point 
P07 113 38 42 22 28 07 113 38 42 22 28 07 Intensive point 
P08 113 44 12 22 28 11 113 44 12 22 28 11 Intensive point 
P09 113 52 59 22 27 00 113 52 59 22 27 00 Intensive point 
P10 113 58 48 22 30 25 113 58 59 22 30 11 Intensive point * 
P11 113 45 00 22 24 29 113 45 00 22 24 29 Continuous point 
P12 113 52 36 22 24 29 113 52 36 22 24 29 Continuous point 
P13 113 38 56 22 22 41 113 38 56 22 22 41 Intensive point 
P14 113 37 59 22 19 47 113 37 59 22 19 47 Intensive point 
P15 113 43 00 22 19 47 113 43 00 22 19 47 Intensive point 
P16 113 47 59 22 19 47 113 47 59 22 19 47 Intensive point 
P17 113 40 59 22 15 29 113 40 59 22 15 29 Intensive point 
P18 113 47 30 22 15 29 113 47 30 22 15 29 Intensive point 
P19 113 39 28 22 11 56 113 42 00 22 11 56 Continuous point 
P20 113 48 00 22 11 56 113 48 00 22 11 56 Continuous point 
P21 113 40 42 22 08 59 113 40 42 22 08 59 Intensive point 
P22 113 47 01 22 05 08 113 47 01 22 05 08 Intensive point 
P23 113 42 47 22 04 57 113 42 47 22 04 57 Intensive point 
P24 113 30 00 22 00 00 113 30 00 22 00 00 Intensive point 
P25 113 38 30 21 56 30 113 38 30 21 56 30 Intensive point 
P26 113 04 59 21 53 59 113 04 59 21 53 59 Intensive point 
T01 113 42 29 22 45 04 113 42 29 22 45 04 Humen 
T02 113 34 40 22 13 39 113 34 40 22 13 39 Zhuhai 
T03 113 52 12 22 09 15 113 52 12 22 09 15 Guishan 

*  Modified survey point 
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10. Table 2   Survey Time and Route 

Vessel 
name Tide Operation time 

(M:D:H:Min) Planned point and route Actual point and route 

07:31:10:00~08:01:10:00 P11 P11 

08:01:15:00~08:02:15:00 P19 P20 Spring 

08:02:20:00~08:03:20:00 P01 P01 

08:07:10:00~08:08:10:00 P11 P12 

08:08:14:00~08:09:14:00 * P19 P20 

Haijian 73 
(continuous 

point) 
Neap 

08:09:20:00~08:10:20:00 P01 P01 

07:31:10:00~08:01:10:00 P12 P12 

08:01:15:00~08:02:15:00 P20 P19 Spring 

08:02:20:00~08:03:20:00 P04 P04 

08:07:10:00~08:08:10:00 P12 P11 

08:08:14:00~08:09:14:00 * P20 P19 

Civil boat 
A 

(Continuou
s point) 

Neap 

08:09:20:00~08:10:20:00 P04 P04 

7月 31日 P14→P13→P07→P03→
P02→P11 

P14→P13→P07→P03→
P02→P11 Spring 

8月 1日 P15→P17→P21→P24→
P26→P19 P17→P21→P24→P20 

8月 7日 P14→P13→P07→P03→
P02→P11 

P14→P13→P07→P03→
P02→P12 

Civil boat 
B 

(intensive 
point) 

Neap 
8月 8日 P15→P17→P21→P24→

P26→P19 P15→P17→P21→P20 

7月 31日 P10→P09→P08→P05→
P06→P11 

P10→P09→P08→P05→
P06→P11 Spring 

8月 1日 P16→P18→P22→P23→
P25→P19 

P15→P16→P18→P22→
P23→P25→P20 

8月 7日 P10→P09→P08→P05→
P06→P11 

P10→P09→P08→P05→
P06→P12 

Civil boat 
C 

(intensive 
point) 

Neap 
8月 8日 P16→P18→P22→P23→

P25→P19 
P16→P18→P22→P23→

P20 

7月 31日 P07→P08→P11 
P12←→P11 

P07→P08→P11 
P12←→P11 

8月 1日 P18→P21→P19 
P20←→P19 

P18→P21→P20 
P20←→P19 

Spring 

8月 2日~8月 3日 P20←→P19 
P01←→P04 

P20←→P19 
P01←→P04 

8月 7日 P07→P08→P11 
P12←→P11 

P07→P08→P12 
P12←→P11 

8月 8日 P18→P21→P19 
P20←→P19 

P18→P21→P20 
P20←→P19 

Civil boat 
D 

(delivering 
sample) 

Neap 

8月 9日~8月 10日 P20←→P19 
P01←→P04 

P20←→P19 
P01←→P04 

Remark：* indicates operation time of the point was one hour ahead of schedule time.
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