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Introduction 
This document summarizes the step-by-step instruction to use the New Jersey Probable Maximum 
Precipitation Tool (NJPMP Tool) in the ESRI’s ArcGIS Desktop® interface. The tool has been developed 
by Applied Weather Associates (AWA) in association with AECOM for New Jersey Department of 
Environmental Protection (NJDEP). This tool will help engineers, hydrologist, and dam safety professional 
to determine the watershed specific probable maximum precipitation estimates to use for watershed 
hydrologic studies for New Jersey watersheds. The tool is a Python based script compatible with ArcMap, 
Arc Catalog or ArcGISPro software from ESRI. The tool provides precipitation estimates on grided and 
tabular format for user provided watershed or area of interest. The standard output includes the average 
PMP depths over the provided area with temporary distributed accumulations.  

 

Step 1: Download NJPMP Tool. 
Go to NJDEP’s Dam Safety website https://dep.nj.gov/wlm/drec/dam-safety/ and click on the NJPMP Tool 
Download link and save the zip file to your local computer. (Must be save on Local Drive) 

 

 

 
 
 
 

https://dep.nj.gov/wlm/drec/dam-safety/


New Jersey Probabal Maximum Precipitation Tool  New Jersey Department of Environmental Protection 
 Project number: 60629640 

 

 
Prepared for:  New Jersey Department of Environmental Protection   
 

AECOM  |  Applied Weather Associates 
5 

 

Step 2: Extract the Tool Files 
Right Click on the downloaded NJPMP tool zip file & click extract all. The resulting folder would be named 
as PMP_Evaluation_Tool with default contents of two folders named Input & Script. View the contents of 
the extracted folder below: 

 

 

 

 

Step 3: Obtain Area of Interest 
The NJPMP Tool support the PMP calculations for a distinct watershed (Dams, Rivers at selected Points 
of interest) or geographic regions (Town, County, or district level boundaries) based on input area of the 
interest. For watershed boundaries, user can provide their own delineations, one available from prior 
studies or use service generated watershed such as USGS StreamStats. This document will use 
StreamStats generated watershed as an example. In order to get a watershed for your area of interest 
please go to New Jersey StreamStats website at https://www.usgs.gov/centers/new-jersey-water-science-
center/science/streamstats-new-jersey and click on the StreamStats Web tool. 

 

 

https://www.usgs.gov/centers/new-jersey-water-science-center/science/streamstats-new-jersey
https://www.usgs.gov/centers/new-jersey-water-science-center/science/streamstats-new-jersey
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For example, Boonton Reservoir in Morris County, NJ is selected at Point of Interest below: 

 

 

Using StreamStats Delineation option the watershed for this Dam can be delineated as shown below: 

 

 

The delineated basin can be downloaded as the shapefile for use for NJPMP Tool input data for PMP 
depth determination for this watershed.  
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Step 4: Setting Up ArcMap 
After the watershed delineation shapefile was downloaded it can be renamed in ArcCatalog® from its 
default name globalwatershed.shp from USGS Download site to the name of the watershed or POI you 
are analyzing.  

 

 

 

Start a new ArcMap and add one of the known shapefiles to define projection system of your map (e.g., 
Political Boundary for State, County, Municipalities etc.) 
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Use Add data to add watershed:  

 

Navigate to the location where the watershed boundary file is located and add the shapefile.: 

 

The watershed boundary shall look similar to below in your map.: 
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Step 5: Locating & Calling the NJPMP 
Tool from ArcMap Interface 
Use the ArcCatalog® window in the ArcMap *.mxd to navigate to the Python Script for the NJPMP Tool 
(Gridded PMP Tool) on your local drive:  

 

OR 
Alternatively, you can add NJPMP Tool to the Arctoolbox® tool library for your ArcGIS by clicking on Arc 
Toolbox Icon on your ArcMap. 
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The ArcToolBox Window will appear next to your Table of Content Window on your ArcMap. Right click on 
the ArcToolBox and then click on Add Toolbox as shown below: 

 

 

Navigate to the location where NJPMP tool is saved on your local drive and click to add 
NJ_Final_PMP_Tool.tbx 
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The ArcToolBox will have NJPMP Tool along with other ArcGIS tools available as below: 

 

 

Note: Both methods will provide access to NJPMP Tool script needed to run this analysis. The ArcCatalog 
will require user to navigate to the file location each time tool intended to be used whereas adding it to 
ArcMap tool library on your computer makes it available as toolset without navigating to folder each time 
use is anticipated.  

 

Reminder: Please save your map at this stage as it’s ready to process the NJPMP data.  

 

Step 6: Running NJPMP Tool in ArcMap 
Navigate to NJPMP Tool location on your map or hard drive and double click on the Gridded PMP Tool 
Script to start the tool. The processing window will appear as shown below. From the dropdown list for 
input basin or shape file select the basin shapefile you wish to analyze (For our case selecting Boonton 
Reservoir) 

Note: Check the location of “PMP_Evaluation_Tool” Folder, it should be the same location as in Step # 2, 
where the NJPMP tool files were extracted. 
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Using the folder icon on the Output Folder Line navigate to the desired location on your drive to save the 
output data from NJPMP Tool processing, for this example it is navigated to Boonton_Reservoir Folder 
see below: 
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Select all Local, General, and Tropical storm durations, from 1 hour to 24 hours for computations for NJ 
watershed irrespective of the drainage area of the basin. 

 

Note: The NJPMP distributions are recommended based on the overall contributing watershed size at 
point of interest e.g., local storm application in hydrologic modeling is limited to drainage areas less than 
100 square miles. 

Scroll down within tool interface and check the boxes shown below. (Note that NJDEP requires 
determination of temporal distribution for development of rainfall/runoff model) 
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Step 7: Geoprocessing of NJPMP Data: 
Click Ok on the dialog box and NJPMP Tool will compute the PMP depths and durations applicable to the 
selected watershed. This process is based on the transposition of the historic storms in the selected 
watershed based on the location of the watershed and proximity of the storms to selected watershed. The 
tool than calculate the maximum precipitation depth for the selected storm durations from the dialog box.) 

 

After the NJPMP Tool completes the computations, the results can be viewed from ArcCatalog (GIS Data) 
and through windows explorer (Non-GIS Data).  
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Step 8: Viewing Derived Spatial NJPMP 
Data for Watershed 
Navigate to Arc Explorer or Add Data option on ArcMap and navigate to the output folders containing 
results of GeoProcessing data from NJPMP Tool. To view output data points used for the basin add 
Local_PMP_Points_Boonton_Reseroir_120sqmi featureclass from the output Geodatabase as shown 
below to review the PMP Depth at selected points within the watershed as shown below.  

 

The Attribute table of the database will contain information at each point including lat/long elevation and 
controlling storm for each recurrence intervals. (Note: at same point different durations may have different 
control storms.  
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The Average Basin PMP average can be viewed as follows: 

 

 

Step 9: Viewing Non-Spatial Data of 
NJPMP (CSV Files Tables) 
The Non-spatial data for NJPMP Tool can be viewed through windows explorer and Microsoft Excel.  
 

 
 
The Depth-Duration Chart: 
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*.CSV Files to import in Excel: 

 
 
The recommended NJPMP storms to evaluate for Maximum Runoff based on the watershed size area as 
follows: 

Local Storm* General Storm Tropical Storm 
2-hour local storm synthetic 
6-hour local storm 10th-percentile 
12-hour local storm 10th-percentile 
24-hour local storm 10th-percentile 
6-hour local controlling Storm 
12-hour local controlling Storm 

24-hour general storm 10th-
percentile 
12-hour general controlling 
storm 
 

24-hour tropical storm 10th-percentile 
12-hour tropical controlling storm 

*Local storm application in hydrologic modeling is limited to drainage areas less than 100 square miles. 
 
 
 
 

Step 10: Review & Use Temporal 
Distribution in Model 
Now you can derive the necessary distribution such as LS_Temporal_Distribution_02hr into your HEC-
HMS or other hydrologic model’s meteorological model for simulations. 

Ray, Russell [DEP]
12-hour Controlling Storm needs added to General Storm and Tropical Storm�

Anping Zheng
Added. There are 10 recommended storms. 
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Reference: 
PADEP: INSTRUCTIONS - Using the PA PMP TOOL in ArcGIS_Reference PA.pdf 

NJDEP/AWS: Probable Maximum Precipitation Study For New Jersey Final Report 

AECOM: NJPMP tool Additional Analyses Memo 07-07-22 
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