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Agenda

1. Weather vs. Climate

2. Weather Forecast Models: Process and Accuracy

3. Climate Models

4. Latest findings in IPCC Report: Intergovernmental Panel on Climate Change

5. What does this mean for stormwater planning? 



Weather vs. Climate



Weather Underground

Personal Weather Stations range from $150-$320, with wireless and wifi options: 

AcuRite Weather Stations

Ambient Weather Stations

https://www.acurite.com/shop-all/weather-instruments/weather-stations/acurite-atlas-weather-station-with-direct-to-wi-fi-display.html
https://ambientweather.com/falcon-ws-8480?gclid=CjwKCAjwm8WZBhBUEiwA178UnOTg2WtsQtXbr7PAf1lAwTnEibBNnXtC343xbEEBoxXkxPx6Ba6Z9RoCPb0QAvD_BwE


Why are meteorologists always wrong?



Weather Forecast Models



Weather Forecast Models



Accuracy of Weather Forecast Models 



Weather vs. Climate



Climate Model Predictions vs. Actuals



"100-year floods can happen 2 years in a row"
Statistical techniques, through a process called frequency analysis, are used to 
estimate the probability of the occurrence of a given precipitation event.

30-year Climatology

https://www.usgs.gov/special-topic/water-science-school/science/rain-and-precipitation


Latest IPCC Report 



Latest IPCC Report 

7% more water vapor for each 1°C of warming

(Effects seen regionally)
Heavier rainfall and more intense rainfall events, makes wet seasons and events wetter. 

Increased temperatures allow for reduced snowpack, intensifying dry seasons and droughts.



Impacts on the Hydrologic Cycle



Impacts on the Hydrologic Cycle



Soil Types and Permeability

While we know we need to consider different soil and surface land use types, we 
also need consider the storm history. What happens if the soil is still saturated from 
the previous rain event? 



Impacts on the Hydrologic Cycle



Impacts on the Hydrologic Cycle



Impacts on the Hydrologic Cycle



Impacts on the Hydrologic Cycle: Seasonal Precipitation 

Winter and Spring show increased 
precipitation for the Northern Tier.

Summer and Fall show increased 
precipitation for the Southeast. 



Impacts on the Hydrologic Cycle: Daily Precipitation

Number of dry days per year 
increases for the South and Southwest. 

Daily precipitation intensity 
increases for the East and Northeast. 



Impacts on the Hydrologic Cycle: Runoff

North America Report

Intensified droughts and earlier runoff from diminished 
snowpack will increase water scarcity during the summer 
peak water demand period especially in regions with 
extensive irrigated agriculture, leading to economic losses 
and increased pressures on limited groundwater as a 
substitute for diminished surface water supplies (medium 
to high confidence).

Coastal, riverine, and urban flooding affecting 
communities and ecosystems will become a dominant risk 
to urban centres (high confidence), displacing people, 
compromising economic activity, disrupting transportation 
and trade infrastructure.

In the Northern Hemisphere, runoff increases during 
winter since more precipitation falls as rain than snow 
and decreases in the summer as less snow is available to 
contribute to runoff during the warm season. (medium 
confidence)



Small Storm Hydrology

Frequent small storms that account for the majority of the pollutant load



Rainfall - Runoff - Pollutants - Water Quality

Green Infrastructure 
Manufactured Treatment Systems

Regional Ponds

These operate on certain design assumptions about the behavior of runoff & pollutants 
during a storm event. 



Runoff  - Are we missing the mark? 

Common Models
• SCS TR-55 (No suitable for small storms, drainage model)
• Rational Method

Small Source Areas & Short Duration Rainfall Events
• Initial Abstractions
• Infiltration Losses
• Highly Sensitive to C, CN, & Rv values



First Flush

The initial runoff of a rainstorm event that typically carried a more concentrated 
pollutant load than the later part of the runoff from a rain event

Mamun, A.A., Shams, S. & Nuruzzaman, M. Review on uncertainty of the first-flush phenomenon in diffuse pollution control. Appl Water Sci 10, 
53 (2020). https://doi.org/10.1007/s13201-019-1127-1



Net Annual Sizing

Rainfall Distribution Weighted Removal Model - Is it appropriate?



All This and More!



Climate Resources

Updated every 10 years, climate.gov 
offers maps for monthly and seasonal 
precipitation and temperature 
“normals”. Climatological “normals” are 
data averaged over 30 years. 

*Note: these maps display “normals” 
from 1981-2010 and have not been 
updated to 2020.



• WATER CYCLE REPORT: 

• https://www.ipcc.ch/report/ar6/wg1/downloads/report/ipcc_ar6_wgi_chapter08.pdf

• FACT SHEET INTRODUCTION:

• https://www.ipcc.ch/report/ar6/wg2/about/factsheets/

• FACT SHEET (REGIONAL): NORTH AMERICA AND CENTRAL AMERICA

• https://www.ipcc.ch/report/ar6/wg2/downloads/outreach/IPCC_AR6_WGII_FactSheet_NorthAmerica.pdf

• FACT SHEET URBAN AREAS: 

• https://www.ipcc.ch/report/ar6/wg2/downloads/outreach/IPCC_AR6_WGII_FactSheet_HumanSettlements.pdf

• FAQS: WATER CYCLE AND FLOODING:

• https://www.ipcc.ch/report/ar6/wg1/downloads/faqs/IPCC_AR6_WGI_FAQ_Chapter_08.pdf

• FAQs general: https://www.ipcc.ch/report/ar6/wg1/resources/frequently-asked-questions/

• Weather and Climate Extreme Events FAQs: 
https://www.ipcc.ch/report/ar6/wg1/downloads/faqs/IPCC_AR6_WGI_FAQ_Chapter_11.pdf

Resources

https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter08.pdf
https://www.ipcc.ch/report/ar6/wg2/about/factsheets/
https://www.ipcc.ch/report/ar6/wg2/downloads/outreach/IPCC_AR6_WGII_FactSheet_NorthAmerica.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/outreach/IPCC_AR6_WGII_FactSheet_HumanSettlements.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/faqs/IPCC_AR6_WGI_FAQ_Chapter_08.pdf
https://www.ipcc.ch/report/ar6/wg1/resources/frequently-asked-questions/
https://www.ipcc.ch/report/ar6/wg1/downloads/faqs/IPCC_AR6_WGI_FAQ_Chapter_11.pdf


• 100 year storms: The term "100-year flood" is used in an attempt to simplify the definition of a flood that statistically 
has a 1-percent chance of occurring in any given year. Likewise, the term "100-year storm" is used to define a rainfall 
event that statistically has this same 1-percent chance of occurring.

• Instead of the term "100-year flood" a hydrologist would rather describe this extreme hydrologic event as a flood 
having a 100-year recurrence interval. 

https://www.usgs.gov/special-topics/water-science-school/science/100-year-flood

https://www.youtube.com/watch?v=eackimrt0pc

• GPCP: Global Precipitation Climatology Project

• QGAG: the volume of precipitation (calculated by weight) accumulated in measuring bucket as recorded at 
the station for the 15 minute period ending at the time specified for DATE above given in hundredths of inches 
or tenths of millimeters depending on user’s specification of standard or metric units. 

• QPCP: the amount of precipitation recorded at the station for the 15 minute period ending at the time 
specified for date above given in hundredths of inches or tenths of millimeters depending on user’s 
specification of standard or metric units. 

https://climatedataguide.ucar.edu/climate-data/gpcp-daily-global-precipitation-climatology-project

https://psl.noaa.gov/data/gridded/data.gpcp.html

Glossary

https://www.usgs.gov/special-topic/water-science-school/science/how-much-water-flows-during-a-storm
https://www.usgs.gov/special-topic/water-science-school/science/what-hydrology
https://www.usgs.gov/special-topic/water-science-school/science/floods-and-recurrence-intervals
https://www.usgs.gov/SPECIAL-TOPICS/WATER-SCIENCE-SCHOOL/SCIENCE/100-YEAR-FLOOD
https://www.youtube.com/watch?v=EACkiMRT0pc
https://climatedataguide.ucar.edu/climate-data/gpcp-daily-global-precipitation-climatology-project
https://psl.noaa.gov/data/gridded/data.gpcp.html

