
 

AQPI Watershed Modeling Working Group 
May 20th, 2020, 2:00 PCT 

By GoToMeeting 
 

Time Topic Lead 

2:00 
PCT 

Background, Purpose Hilary 

 ConOps: Machine to Machine Data Spectrum Jack Xu, Mark 
Boucher 

 Available data available now Greg 

 Discussion: Why? (Vision/Goals)  
How? (platform/logistics) 

Hilary, Rebecca 
Pluche 

 Potential future meeting topics Hilary 

~4:00 Adjourn  
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BACKGROUND
• TAC – TECHNICAL ADVISORY 

COMMITTEE

• USERS GROUP MEETING OAKLAND
• CONCEPT OF OPERATIONS

• INTER-AGENCY PROBLEM SOLVING

• INCREASING EFFICACY OF 
FORECASTING BY ADDING CHANNELS

NOAA 
Operations

NOAA 
Research

Water 
agencies

Better 
prediction



PURPOSE/GOALS
• GET AGENCIES TALKING TO EACH 

OTHER

• PROBLEM SOLVING

• HELPING EACH OTHER INCREASE 
CAPACITY OF AQPI USE

• CONCEPT OF OPERATIONS EXAMPLES

• ITERATIVE FEEDBACK/IMPROVEMENT 
OF AQPI SYSTEM

• CASE STUDIES

• WHAT'S NEXT -- HOW WILL AQPI 
TRANSITION?

• NEXT PHASE OWNERSHIP

• EDUCATION

• PREEMINENCE/EXPERTISE

• STANDARDS AND BEST PRACTICES

• SHARING KNOWLEDGE 

• NETWORKING



WHY?
VISION DISCUSSION

WHAT WOULD YOU MOST LIKE TO GET OUT OF THIS GROUP?



HOW?
GROUP COLLABORATION LOGISTICS

üMONTHLY MEETING?
• 15 MIN PRESENTATION (NWS, NOAA RESEARCH OR INTERAGENCY KNOWLEDGE SHARE)
• DISCUSSIONS/PROBLEM SOLVING/KNOWLEDGE SHARING

üCO-FACILITATORS (HILARY, REBECCA)  à SELF-DIRECTED

AND

üPLATFORM TO FACILITATE ONGOING DISCUSSIONS OUTSIDE OF EMAIL & MEETINGS?



POSSIBLE FUTURE MEETING TOPICS

• NATIONAL WATER MODEL – UNPACKING THE “BLACK BOX”

• EXPECTED CLIMATE CHANGE IMPACT TO REGION (IN AS MUCH DETAIL AS 
POSSIBLE)

• HISTORICAL ATMOSPHERIC RIVER DATA

• MOVING FROM POINT TO GRID OR DISTRIBUTED MODELING

• FLASH FLOOD PREDICTION WITH AQPI

• PROBABILISTIC FORECASTS



May 2020
AQPI Users Group



Automated Hydro Modeling
Presented by: Jack Xu, PE, CFM



Old System

Rainfall Input
- Gridded QPF
- Point Gauge
Averaged to WS

HEC-DSS for data 
storage

Flood inundation 
map library



Old System
Pros and Cons

- Automation is questionable
- Limitations in parameter 

initialization
- DSS only

- Lack of flexibility
- VBScript libraries are small

- Flood maps static

- Familiar model 
environment

- Relatively simple 
*Rainfall Grid

- Provides a flood map

- Probably better success 
using HEC-1 or HEC-2



Current System

- Rainfall directly Ingested 
to model

- Output into MySQL
- Currently hydrologic w/ 

simplified hydraulics

- ICM / DHI

Forecast 
Rain Data 
2 (Future)

ALERT 
Rain Data 

(Past)

Forecast 
Rain Data 
3 (Future)

ALERT 
Rain Data 

(Past)

Forecast 
Rain Data 
1 (Future)

ALERT 
Rain Data 

(Past)

MySQLWeb



Current System
Pros and Cons

- Complex software
- Expensive

- $50k initial
- $20k/yr

- Automation is reliable
- Directly ingest rain grids
- Lots of features:

- Storm Drains
- 2D Mapping
- Reservoir initialization

- Good software support and 
new updates/ features yearly



QPF Rainfall Formats

• Grid: ASCII (text file, larger size)
• Grid: NETCDF, GRIB (binary, smaller size)
• Point Data: CSV/Text (would need to be processed from the 

grids by QPF folks)



Rainfall Pre-Processing

1. Take gridded data, turn it into point data, and treat like a 
rain gauge
• The challenge lies in how to turn the data into model input data.

2. Take gridded data, average over the watershed
• A better version of #1.

3. Input gridded data directly into model (sub-basin average or 
rain on grid methods)
• Requires better software



Output Interfacing

1. Read model results directly
• For your eyes only

2. DSS > Excel File > JSON for web display
• Share results with others

3. Model Output > MySQL > web display
• Share results with others, better long-term data 

storage, but requires more modern model software.



Website Layout



Lessons Learned

- Legacy freeware lack built in tools for modern data
input/output (I/O)

- However, they are familiar and otherwise simple to run
- Need to hack together I/O processes

- New software require a large initial investment in
cost and staff time; need to commit

- Good support and features with continual 
improvement in the software



QUESTIONS



DATA FROM WEB

AQPI Watershed Modeling Working Group

May 20, 2020  

Mark Boucher, PE
Sr. Hydrologist







�Flooding is 
more likely 
when the 
ground is wet.

Flood Risk Assessment



7-5-3-2 Flood Protocols
7" of rain for the season starting on July 1 1. 

5" of rain in the last 30 days. 

3" of rain in the last 7 days. 

Alhambra and Masonic Streets, 
Martinez

7 35

Flood Risk Assessment

Primed for flooding



National Weather Service 
forecast of two inches (2”) 

in the next day or 24 hours…

Historical pre-flood forecast

2



Year

Month

Week

Day

(inches)





43 
stations
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