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The Mega-City: Importance of Scale in Scientific Monitoring

HOUSTON

(2,800 sq. km)
BANGKOK

• Population greater than 

>7 million

• Land subsidence due to 

water over use

• Sub-tropical climate

• Coastal flooding

• Surface water and 

groundwater quality 

issues (salinity)

1961970 1980 1990 2000

• Focused and systematic water supply and 

treatment planning

• Community-focused strategy for essential services

• Drive a management plan for water quality

• Better capacity to anticipate and respond



• Water treatment (water quality)         Water Security

• Water supply and sanitation: challenge in megacities

• Juxtaposition of Urbanization and Rural water quality 

impacts on treatment

Water Treatment for Water Security

SCALE OF MONITORING



Water Treatment for Water Security
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Technology for Proactive Preparations
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https://webapps.usgs.gov/lake_houston/viewer/



Urbanization Effects on Water Quality & Treatment

https://webapps.usgs.gov/lake_houston/viewer/

OPEN DATA:
All data is available for 

download in agnostic format

(streamflow, reservoir 

information, water quality, 

metadata) 

https://webapps.usgs.gov/lake_houston/home/


Drought vs. Storm Management and Capacity

Storms Drought

Frequency and Intensity

Water-quality

in watersheds

Better understanding of susceptibility 

drivers to floods and vulnerabilities to 

water supply and sanitation via

water quality data 

(not just quantity)

Water Quality as a PROXY to flood 

risks and susceptibility to 

flood inundation

Water Quality and Treatment are 

WATER SECURITY issues



IMPACT: Flood Inundation

https://webapps.usgs.gov/lake_houston/viewer/
Connecting urban flood risk to water quality:

River Stage (water height)

Flood inundation

Water quality source areas

Improve water quality monitoring network



Watershed Scale Decision Support: 

Water-Quality Data and Urban Flooding

Focused climate 

resiliency for urban 

corridors

Rehabilitate flood 

infrastructure using 

water-quality as a 

proxy

IMPACT:
Improved surface water quality and 

planning for drainage capacity; 

data granularity

OUTCOME:

Improved treatment capacity in 

watersheds (catchments) of interest

CAPACITY & INSTITUTIONAL 

STRENGTHENING
Helps the implementing agency for 

medium-and-long term planning for water-

quality impacts due to flooding and provides 

local people for awareness

River basin

Urban 

watershed

Improve flood risk 

planning through 

data acquisition 

and management



https://webapps.usgs.gov/lake_houston/viewer/

https://webapps.usgs.gov/lake_houston/home/


Current Conditions in the Watershed

https://webapps.usgs.gov/lake_houston/viewer/



Total Past Rainfall
https://webapps.usgs.gov/lake_houston/viewer/



Rainfall Forecast
https://webapps.usgs.gov/lake_houston/viewer/



Current Streamflow Conditionsurban

rural

https://webapps.usgs.gov/lake_houston/viewer/



https://webapps.usgs.gov/lake_houston/viewer/


