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Total land area of Hong Kong: 1114. 6 km?2
Total sea area of Hong Kong: 1640.4 km?

(Lands Department, Jan 2024)
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Conventional monitoring methods

Environmental Protection Department (EPD)

- Regular water quality monitoring programme since 1986
- Monthly water sample collection at 94 locations
- Release data as annual reports

PR New geospatial approach
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Source: Environment and Ecology Bureau

Source: Annual Marine Water Quality Reports



https://www.eeb.gov.hk/en/see_blog/blog20231125.html
https://www.epd.gov.hk/epd/english/environmentinhk/water/hkwqrc/waterquality/marine-2.html

Earth observation satellites

Landsat-8/9 satellites
operated by the USA
(2013-present)

=USGS  @esa Bl (coemiows

science for a changing world

- All adopt free and open data policy
Sentinel-2A/B satellites
operated by Europe

(2015-present)

- Combined revisit time of 1-3 days

 Collect spectral bands beyond
visible lights

Example: Sentinel-2B image on 25/12/2023

Clear water High Chl-a Turbid water Highly turbid

Source: Hafeez et al. (2019)



https://doi.org/10.3390/rs11060617

Water quality data from CSDI Portal
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Historical Marine Water Quality Data

Provided by: Environmental Protection Department

CSDI Data Category: Environment

Abstract 2

The EPD has a comprehensive marine water quality monitoring programme in Hong Kong
since 1986, which covers 94 water sampling stations in the open sea, semi-enclosed bays

and typhoon shelters.

Source:

https://portal.csdi.gov.hk/

geoportal/?datasetld=epd
rcd 1631502576516 76

Station name (x-y coordinates) Measurement date

Values of different water quality parameters

Two parameters selected in this study

« Chlorophyll-a: measurement of photosynthetic
pigment, algal production and red tide

- Suspended Solids: related to sediment transport,
nutrient cycle and water clarity
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Water . S-day. Ammonia Dissolved
’ Biochemical ; Chlorophvll-a
Control Station Dates Oxgstt Nitrogen (uglL) Oxygen
Z L turati
1| one Demand (mg/L) (mg/L) (Fosaturation)
2 | Deep Bay DM1 22/1/2022 0.4 0.48 2.2 113
3 | Deep Bay D1 18/2/2022 1.2 0.49 21 76
4 | Deep Bay D1 /472022 0.9 0.24 4.1 838
5 | Deep Bay D1 20/5/2022 <0.1 0.63 2.4 83
6 | Deep Bay DM1 13/6/2022 3.1 1.2 45 63
7 | Deep Bay DM 15/7/2022 36 0.088 14 123
8 | Deep Bay DM1 12/8/2022 1.2 1.2 3.5 88
9 | Deep Bay D1 14/9/2022 17 0.28 9.7 86
10| Deep Bay D1 13/10/2022 0.9 0.33 6.4 87
11| Deep Bay D1 9/11/2022 6 0.56 4.3 65
12| Deep Bay DM1 8/12/2022 0.8 0.42 2.7 65
13| Deep Bay DM2 22/1/2022 0.4 0.28 22 67
14 | Deep Bay DM2 18/2/2022 1.1 0.2 2.6 8l
15| Deep Bay DM2 /412022 0.8 0.12 9.2 86
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GeoAl model

Image ____________ —e Water quality
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Artificial neural network (tensorflow.keras.Sequential)

« Predict water quality from satellite image variables
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Model accuracies based on a 10-fold cross validation

ORIGINAL RESEARCH article
Front. Mar. Sci., 10 May 2022

R R M S E M A E iuelc\.\r'loacge*a;O?:sf'r‘:jﬂ::\ org{10.3389/fmars. 2022 871470
Chlorophyll-a 0.606 3.95 1.98 Automatic Mapping and Monitoring of Marine

Water Quality Parameters in Hong Kong Using
Sentinel-2 Image Time-Series and Google Earth
Engine Cloud Computing

Suspended Solids 0.526 6.46 3.04

Details of the methods are published in a journal article Wan H.Y. Knong' | Frankie K. Worg® | Tung Fung’?
written by the author: Frontiers in Marine Science, 2022 s



https://www.frontiersin.org/articles/10.3389/fmars.2022.871470/full

Example of modelling results

Imagery on previous dates

Chlorophyll-a
. Sentinel-2B image on (ng/L)
25/12/2023
‘ , 5
1

Suspended solids
(mg/L)

.15
M

Imagery on following dates




Summary of proposed method

- Develop a geospatial framework to automatically retrieve different water quality parameters on a territory-wide scale
for marine waters in Hong Kong

. Integratea satellite imagery,afield-measured data from CSDI Portal & g open-source GeoAl models

« Present the spatial & temporal patterns of water quality using a a map-centric interactive dashboard
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An End-to-End Automatic Pipeline developed in Python 8




Deliverable — Interactive GIS Dashboard
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Dashboard Link: https://www.arcgis.com/apps/dashboards/3bla7e3a7eab640ala2b2338cd774520a

(Snapshot on 25 March 2024)
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Potentials of the project

« Deliver timely predictions based on continuously Newly acquired Download from
updated satellite imagery and automatic workflow satellite imagery online platform
- Develop as an early-warning system to detect water
quality-related events and inform actions Updated Python
I : . ,
| ~ Further increase monitoring performance by combining information on Processing
commercial data sources from satellites to drones dashboard pipeline
BISRESER TEAL, - R
To government departments: R Y
- Complement conventional methods to enhance efficiency Ly s <
- Integrate with other emerging smart technologies to move
towards a smart environment e

2023%2H278

. W
To public users: S
O O O - Providean intuitive platform to navigate LETERFHEAT Source:
@ water quality distributions and trends B foids B AR AT AR B AR BB R ;”n“dol‘;a;'uos’;;\j‘;ﬂ‘rzzhogv
- Raise awareness of environmental ARTRIRTRL o .
. o — Legislative Council
changes with human activities Paper No.
AXEEAEREAEET CGERE) AKFTER ~ KXok T CB(1)131/2023(05)
BAARAG LS EAE  RASEBEBFRLTDARNER 10



https://www.effo.gov.hk/tc/our-work/success-stories/the-environmental-protection-department-uses-drone-robot-and-submarine-to-investigate-water-pollution-issues/
https://www.effo.gov.hk/tc/our-work/success-stories/the-environmental-protection-department-uses-drone-robot-and-submarine-to-investigate-water-pollution-issues/
https://www.legco.gov.hk/yr2023/english/panels/ea/papers/ea20230227cb1-131-5-e.pdf
https://www.legco.gov.hk/yr2023/english/panels/ea/papers/ea20230227cb1-131-5-e.pdf
https://www.legco.gov.hk/yr2023/english/panels/ea/papers/ea20230227cb1-131-5-e.pdf

Future development

Spring (Mar-May) Suamenir [Jiai—Raigh

Chlaraphyll-a

« Although this project cannot directly forecast our future

- Historical and current data, seasonal patterns & annual trends
serve as a foundation for predicting future events

Source: Figure 5in
Kwong et al. (2022)

Wm:-nr (Dec—Fel)

- Recent example: Beach Water Quality Forecast System by EPD in REERBAEREHE SEFEFMRFREKEEN
2023, considering relevant environmental and hydrometeorological NI '
parameters to provide daily forecasts and early warnings

- Technological advancement in GeoAl & deep learning algorithms,
together with the increasing volume of satellite and in situ data for
model calibration, can potentially enhance the prediction accuracy
in future

“Learn the Past, Watch the Present,

” Source: RTHK News
and Create the Future. 15/08/2023)

11



https://news.rthk.hk/rthk/ch/component/k2/1713567-20230815.htm
https://news.rthk.hk/rthk/ch/component/k2/1713567-20230815.htm
https://www.frontiersin.org/articles/10.3389/fmars.2022.871470/full
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