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The Hydrologic Cycle
Water moves around the earth through air, soil, and over land.

Salinity intrusion

Presenter Notes
Presentation Notes
This picture conceptually describes the hydrologic cycle .
The hydrologic cycle describes the continuous movement and exchange of water through the land, ocean, and atmosphere.  It consists of many important processes described here.

I am going to just focus on some of these components, include:
precipitation, streamflow, reservoir storage, groundwater level, and the salinity intrusion. Then, we will look at the climate outlook for the near future.

Let’s start with the precipitation.




Precipitation from October 2024 to September 2025 
(past 365 days)

Data Source: ACIS

Presenter Notes
Presentation Notes
Monthly precipitation patterns at two locations within the Delaware River Basin are presented here—one representing the upper basin (left) and the other the mid-basin (right). These charts illustrate the temporal variation in precipitation over the 12 months leading up to September 2025. 

The wettest months for both the upper and mid-basin was May 2025, with precipitation levels significantly above normal. That is more than 200% of normal. In contrast, the driest periods occurred in October 2024 and January 2025. The “dry” conditions began last September then did not get much better through February 2025 with below-normal precipitation due to limited rainfall.

In May 2025, the MARFC region experienced a mix of wet and dry conditions. Some areas received significant rainfall—over 7 inches—due to a rare May coastal storm and certain locations were hit with heavy rain.

Then, we got a dry summer through early fall this year, when the precipitation was below normal, in some areas was lower then 50% of normal.






Data Source: ACIS

Precipitation from October 2024 to September 2025 
(past 365 days)

Presenter Notes
Presentation Notes
A similar pattern is observed across other parts of the basin. In general, most of the basin experienced below-normal precipitation during August and September.

let’s look at the spatial pattern and the progress over time in the following few slides.





Cumulative Precipitation over the last 365 days
Most of the basin has received below normal precipitation except for the north.
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Presenter Notes
Presentation Notes
This is the cumulative precipitation over the last 12 months. On the left is the cumulative amount, and on the right is the departure from the normal.

Over the past 12 months, most of the basin has experienced below-normal precipitation, with the exception of the northern region, which received 8 inches above normal for a total of 50 to 55 inches.
In contrast, eastern Pennsylvania and southern New Jersey received precipitation of 20 inches and 10 inches below normal, respectively. 
This deficit is largely attributed to the dry conditions during the fall of 2024 and the late summer through early fall of this year.




Info:

Meteorological Fall: 
September 1 to November 30. This definition is used for record-keeping by agencies like the National Weather Service because it creates consistent, 90-to-92-day seasons. 
Astronomical Fall: 
Starts with the autumnal equinox around September 22 or 23 and ends with the winter solstice around December 21. While these dates can shift slightly each year, the months of September, October, and November are always included within this period. 

By the way, "Normal" precipitation is derived from PRISM climate data.
The “normal” are baseline datasets describing average monthly and annual conditions over the most recent three full decades. The current PRISM normal covers the period 1991-2020.




Cumulative Precipitation – Last 90 days
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The last three-month period shows below normal condition for the entire basin. 
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Data Source: NOAA

Presenter Notes
Presentation Notes
Most of the basin, on average, are in below-normal conditions over the last 90 days.
Precipitation levels in Chester, Schuylkill, and a few other counties in eastern Pennsylvania are among the worse with precipitation deficit 8-12” below normal. 
Meanwhile, the northern and southern part of the Basin as well as the central Jersey received close-to-normal precipitation in the range of 10 to 12” during this period.




Cumulative Precipitation – Last 30 days
It was below normal in the middle of the basin during the last 30 days. 
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Presenter Notes
Presentation Notes
In September, we experienced an abnormal dry weather that brought very little rainfall. As a result, 2/3 of the basin is below-normal condition. 
Meanwhile the north and south saw about normal conditions.

Most of the PA and NJ in the basin received only 1 to 3” inches of rain during the last 30 days, which even included the latest nor’ester rainfall event through Monday this week. 

The southern part of New York saw precipitation levels more than 5 inches and close to normal, with similar conditions observed in southern New Jersey near the mouth of the Delaware Bay.
The lower basin in the state of Delaware received 3-5” precipitation, which is close to normal condition.

The last weekend nor’easter event through Monday this week could bring much-needed relief, we will check it out in the following days.



Precipitation Departures Summarized by County
Conditions have deteriorated across much of the Mid-Atlantic in the last 30 days. 

Year-to-date 90-day 30-day

Reference date: October 12, 2025Data Source: NOAA

Presenter Notes
Presentation Notes
This graphic shows the precipitation departure for the Mid-Atlantic region, provided by NOAA.
Over the past three months, through Oct 12, conditions have deteriorated across much of the Mid-Atlantic. 
Precipitation over the last 30 days has become progressively worse, especially in the eastern PA and northern New Jersey.
Meanwhile, in the Sate of Delaware in the lower Basin, rainfall was close to the average, indicating a notable better situation compared to other parts of the basin.


https://www.weather.gov/marfc/MARFCPrecipitationYTD
https://www.weather.gov/marfc/MARFCPrecipitation30Day

White = +/- 10% normal, Yellow=11 to 25% below normal, Green = 11 to 25% above normal

Next, let’s look at the reservoir storage.
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New York City Reservoir Storage
NYC combined storage met the desired target on June 1st 2025

October 15, 2025

The combined storage in the New York 
City DRB reservoirs 165.6 BG, which is 
61.9 percent of the combined capacity. 

The combined storage is 55.6 BG above 
drought watch, 11.8 BG below the 
long-term median, and 2.6 BG above 
this time last year.

Special permit was issued
in December 2024 It reached full capacity in early 

May 2025. Special permit was to 
ended on June 11, 2025.

Presenter Notes
Presentation Notes
This figure presents the daily time series of combined storage in the three New York City reservoirs.
The three largest reservoirs in the basin—Cannonsville, Pepacton, and Neversink—were constructed as part of New York City’s water supply system.
The combined storage of these reservoirs plays a critical role in determining drought status in the basin, because it directly influences out-of-basin diversions and flow objectives.

As of Oct 15, 2025, 
• The combined storage in the New York City DRB reservoirs 165.6 BG, which is 61.9 percent of the combined capacity. 
The combined storage is 55.6 BG above drought watch, 11.8 BG below the long-term median, and 2.6 BG above this time last year.

It is worth noting that by June 1, the combined New York City reservoir storage reached the seasonal target, with all three reservoirs at full capacity.

Remember that on December 5, 2024, the Commission passed resolutions declaring a "water supply emergency" and issuing two special permits to coordinate the operation of regional reservoirs, out-of-Basin water diversions and Delaware River flow objectives should "Basinwide drought" conditions be reached. The special permit was ended on June 11, following a series of heavy rainfall events in April and May that bring a significant recovery.




• Usable storage in the lower basin: Blue Marsh – 83.2 percent, Beltzville – 98.9 percent. FE Walter is 13.2 percent and is close to winter pool.




Figure to the right:
These reservoirs may release water to support flow objectives at Montague and Trenton, as well as for recreation and drought management purposes.
This figure shows the status of usable storage in both the New York City reservoirs and the Lower Basin reservoirs.


Notes:
See: https://www.nj.gov/drbc/home/newsroom/news/approved/20241205_DRB_Drought_Operations.html

See DRBC Res2024-07: https://www.nj.gov/drbc/library/documents/Res2024-07_DroughtOps_Sec10.4wse.pdf
Res2024-08: https://www.nj.gov/drbc/library/documents/Res2024-08_DroughtOps_Wallenpaupack_Mongaup.pdf




Streamflow Condition along Delaware River Mainstem

Map last updated:  8:30 am, October 15, 2025
Data Source: USGS

Flows along the mainstem remain below normal since mid-August 2025. 

Monthly percent of normal
Oct 2024- Sep 2025 (WY2025)

Presenter Notes
Presentation Notes
These charts show streamflows at Montague and Trenton along the mainstem of the Delaware River.

As background, the Delaware River supports out-of-basin diversions of approximately 800 million gallons per day (mgd) to New York City and about 100 mgd to New Jersey, based on monthly averages.
To compensate for these diversions, the New York City reservoirs are required—under Normal storage conditions—to release water and maintain a minimum flow of 1,750 (cfs) at the USGS gage at Montague, NJ.

Similarly, under normal storage conditions, the DRBC Water Code establishes equivalent flow objectives at Trenton, NJ—set at 3,000 cfs, also. 

These flow objectives, designed to help control salinity intrusion in the Delaware Estuary, are indicated by the red lines in the figures on the top.

As shown, most times, the stream flows are lower then the median and longterm average since mid-August through early October.

The monthly streamflow was at or below the long-term average for the last 2 months.





Monthly Streamflow for 
September 2025

Data Source: USGS, Water Watch, https://waterwatch.usgs.gov/index.php?r=02&id=mv01d

Flow Conditions on average:

Upper Basin: Normal or below Normal

Central Basin: Normal or below Normal

Lower Basin: Normal or below Normal

Most tributaries have recovered to 
normal or above normal conditions with 
recent precipitation.

(Mid Atlantic)

September 
2025

DRB

Presenter Notes
Presentation Notes
Map of monthly streamflow compared to historical streamflow for September 2025 (Mid Atlantic)

According to the USGS, many tributaries have fallen to below-normal flow conditions following a month-long dry period across the Basin. 
Numerous stream gages are now indicating orange and red status, signifying flows within the lower 25th percentile.






Currently daily flow of the day of the year
https://waterwatch.usgs.gov/index.php?r=02&id=ww_current

Monthly average flow:
https://waterwatch.usgs.gov/index.php?r=02&id=mv01d


Info:
The "monthly streamflow" map shows the average streamflow conditions  for the past month.
The map depicts monthly streamflow conditions as computed at USGS stream gages. The colors represent monthly streamflow compared to percentiles of historical monthly streamflow  for the month of the year. This map represents conditions adjusted for this time of the year. Only stream gages having at least 30 years of record are used.





States containing no dots indicate locations where flow data for the current day are temporarily unavailable. During winter months, some states (or parts of states) may have fewer dots than at other times of the year due to ice effects.
The data used to produce this map are provisional and have not been reviewed or edited. They may be subject to significant change.



Don’t need the below stuff.
Map of real-time streamflow compared to historical streamflow for the day of the year (Mid Atlantic)

Real-time streamflow map
The "Real-time streamflow" map tracks short-term changes (over several hours) in rivers and streams. Although the general appearance of the map changes very little from one hour to the next, individual sites may change rapidly in response to major rain events or to reservoir releases.

The map depicts streamflow conditions as computed at USGS streamgages. The colors represent real-time streamflow compared to percentiles of historical daily streamflow for the day of the year.
This map represents conditions relative to those that have historically occurred at this time of year. Only streamgages having at least 30 years of record are used.
States containing no dots indicate locations where flow data for the current day are temporarily unavailable. During winter months, some states (or parts of states) may have fewer dots than at other times of the year due to ice effects.
The data used to produce this map are provisional and have not been reviewed or edited. They may be subject to significant change.




Salt Front Location
Salt front has been in the normal range since the beginning of this year.

11/21/2024, RM 90

October 15, 2025

DRBC hydrosnap.drbc.net

Presenter Notes
Presentation Notes
DRBC monitors the salinity intrusion in the Delaware Estuary on the daily basis.
The 7-day average salt front location is at RM 88.4 as of today, which is at the Philadelphia Intl. Airport. 
In October the monthly median is near river mile 72.  So, we are witnessing another significant salinity intrusion event in the Delaware Estuary right now.

To repel the salinity intrusion, during September through early October, DRBC have made several requests for directed releases from Lower Basin reservoirs as well as from the NYC DRB reservoirs through IERQ-TEFO bank. 
I will skip all the details. We may provide more comprehensive information regarding the direct releases at a later time.

Totals directed releases are 1.58 BG from Blue Marsh, 0.48 BG from Beltzville, and roughly 2 BG from the IERQ-TEFO bank (about 1/3 of the total 6BG TEFO bank).

OK, now let’s look at the groundwater levels.

https://drbc.maps.arcgis.com/apps/dashboards/690464a9958b49e5b49550964641ffd7


Groundwater Levels
Groundwater levels have lowered gradually following two abnormal dry months in Early 
October.

Reference Wells

August 1st through October 12, 2025

Presenter Notes
Presentation Notes
This figure shows groundwater (GW) levels by county within the basin. From left to right, it displays the GW status on August 1, September 1, and October 12, 2025.

In early August, conditions were normal (shown in green) or above normal (purple) for most counties, except 3 counties in NJ. 
By Sep 1, many areas in the basin still remained as normal levels, while counties in the southern NY and southern NJ became below or much below normal levels.

Entering October, many counties in the eastern part of PA fell into below-normal categories, indicating a continuous worsening trend of the GW conditions.




Groundwater Levels
Groundwater levels show a delayed and slow recovery flowing May rainfall events.

Last updated on October 13, 2025

Presenter Notes
Presentation Notes
These examples show the 12-month groundwater level time history from October 2024 through Oct 13, 2025.
On the left are two wells located in Lehigh and Chester Counties, PA; on the right, two wells from Burlington and Cumberland Counties, NJ.

As shown, groundwater levels in eastern Pennsylvania were in drought conditions from November last year through April this year, with a recovery beginning at the end of May.
Then in summer and through September, most wells were gradually falling into drought conditions again.

While, Burlington County in southern New Jersey remained in drought condition since February 2025. Many factors may contribute to this, besides natural drought conditions, may include high level pumping for industry and agricultural uses due to growth of population and industrialization in the area.


Info:
Several major factors contribute to low groundwater levels in Burlington County, New Jersey, including high-volume pumping, its location within a designated Water Supply Critical Area, 
and natural conditions like drought. 

Decades of increasing groundwater withdrawals in the New Jersey Coastal Plain have caused significant water level declines, creating regional "cones of depression" in the aquifers. 

Critical Area II: Burlington County is part of Water Supply Critical Area 2, which was established by the New Jersey Department of Environmental Protection (NJDEP) in 1993 to manage overused aquifers.




Drought Monitor
Continued dry weather in the Northeast led to widespread worsening of drought and 
abnormal dryness.

Data Source: USDM
Jun 3  Sep 2  Oct 7, 2025

Presenter Notes
Presentation Notes
This map updated every Tuesday, and data from yesterday not available yet, we will check it later this week.

According to USDM: 

Over the course of summer 2025 through early October, continued dry weather in the Northeast led to widespread worsening of drought and abnormal dryness.

As of last week (10/7):
Drought conditions continued to worsen across much of the Northeast. Extreme drought expanded in portions of northern New England and far eastern New York, where short-term precipitation deficits continued to deepen. Moderate and severe drought also worsened across western and northern New York and northwest Pennsylvania. 

In our basin, Areas of moderate and severe drought expanded in northeast Pennsylvania, northern New Jersey, and southern New York. 




MARFC: https://droughtmonitor.unl.edu/Data/pdf/current/current_rfcMARFC_cat.pdf

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?Northeast

https://droughtmonitor.unl.edu/Summary.aspx



For this past week’s map, a broad 1-category improvement was made to the Central Appalachians and Mid-Atlantic since SPIs are neutral or positive dating back to 6 months and nearly all of the 28-day average streamflows are above the 75th or even 90th percentile. 
No changes were warranted for the long-term D0 and moderate drought (D1) across New England with total precipitation amounts less than one inch from May 27 - June 2. 


SPI: https://gmao.gsfc.nasa.gov/research/subseasonal/atlas/SPI-html/SPI-description.html
Standardized Precipitation Index (SPI) first developed by T. B. McKee, N.J. Doesken, and J. Kleist and in 1993.



Drought Monitor

Data Source: https://droughtmonitor.unl.edu/Data/pdf/current/current_rfcMARFC_cat.pdf

Areas of moderate and 
severe drought expanded 
in northeast Pennsylvania, 
northern New Jersey, 
southern New York

Presenter Notes
Presentation Notes

MARFC: https://droughtmonitor.unl.edu/Data/pdf/current/current_rfcMARFC_cat.pdf

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?Northeast

Types of drought
https://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx




Drought Status
Dry conditions in the fall 2024 led to a drought watch or warning in the Basin states.

 NJ: Drought Watch
 DE: Normal
 NY: Watch
 PA: Normal; 2 DRB counties in 

Drought Watch

Map last updated on 10/14/2025.

DRBC’s flow management 
operations normal

Presenter Notes
Presentation Notes
This is the basin-wide drought status map by county. The drought conditions have worsened during September through early October of this year.
New York State has officially declared drought watch for all 8 DRB counties.
All DRB counties in New Jersey are now in drought watch as well.
As of today, most counties in Delaware and Pennsylvania within the basin continue to be in normal condition, except Carbon county and Schuylkill county in PA are in Drought Watch. 

The DRBC’s flow management operations are currently operating under normal conditions.

Overall, after prolonged 2 dry months with deepened precipitation deficit, many areas in the basin are experiencing drought conditions. 




NOAA Seasonal Drought Outlook: October 1 – December 31, 2025

Delaware River Basin is expected to largely remain free of drought conditions through the 
end of December

https://www.cpc.ncep.noaa.gov/products/expe
rt_assessment/sdo_summary.php

Presenter Notes
Presentation Notes
This is the NOAA seasonal drought outlook, valid through the end of December 2025.
As shown, the Delaware River Basin is expected to largely remain free of drought conditions through the end of December.
The green area in northern New Jersey implies drought removal is possible by the end of the year.





Info:
Depicts large-scale trends based on subjectively derived probabilities guided by short- and long-range statistical and dynamical forecasts. 
Use caution for applications that can be affected by short lived events.
 "Ongoing" drought areas are based on the U.S. Drought Monitor areas (intensities of D1 to D4). 
NOTE: The tan areas imply at least a 1-category improvement in the Drought Monitor intensity levels by the end of the period, although drought will remain. 
The green areas imply drought removal by the end of the period (D0 or none).



NOAA Seasonal Outlook –  Oct-Nov-Dec 2025
Warmer-than-normal temperatures with equal chances for precipitation

Climate Prediction Center: https://www.cpc.ncep.noaa.gov/.

Presenter Notes
Presentation Notes
This seasonal outlook, provided by NOAA for Oct through December, indicates more than a 40-50% chance of warmer-than-normal temperatures, and equal chance for precipitation.



Hurricane Season –  A summary at end of September 2025
This hurricane season has gone quiet, but the season is expected to remain 
active for the rest of the year

Source: NOAA/NHC  https://www.nhc.noaa.gov/data/tcr/  

For the first time in 10 years, no 
hurricane has made landfall in 
the United States through the 
end of September. 

Through the end of September, 
nine named storms and three 
hurricanes  (1 Cat 4, 2 Cat5) 
have formed, but all intensified 
in the central Atlantic Ocean, 
far from land.

Presenter Notes
Presentation Notes
Let’s take a look at what’s going on for this hurricane season in 2025.

For the first time in 10 years, no hurricane has made landfall in the United States through the end of September.  The season’s peak (supposed to be mid-September) is already behind us.
so far, by looking at these trajectories, “It's about the best possible track map we could hope for any hurricane season through September”, NOAA said.

Through the end of September, nine named storms and three hurricanes have formed, and all 3 hurricanes were intense, 1 intensified to Cat 4 and 2 reached Cat 5. 
All 3 hurricanes are intensified in the central Atlantic Ocean, far from land. 
The next storm (the 12th name one) Tropical Storm Lorenzo is not going to affect the US.

Although the season has gone quite, the 2025 Atlantic hurricane season is expected to remain active through December, with the development of La Niña conditions favoring the form of storms in the late season. 




Other info:
Some forecasts predict 13-16 named storms and 6-9 hurricanes, with 3-5 major hurricanes.

Usually, one would expect that the peak of the 2025 Atlantic hurricane season is 
to be September 10, with the most activity occurring between mid-August and mid-October. 
The season runs through November 30.

Through the morning of Sept. 29, nine named storms and three hurricanes have formed so far in the season. That's one storm and two hurricanes off (less) the average pace through the end of September, according to the National Hurricane Center. One primary contributor to this has been a weirdly quiet first three-plus weeks of September — typically the most active month.






https://www.nhc.noaa.gov/data/tcr/


Hydrologic conditions summary

Ove
 After more than two months of dry conditions, a hydrologic drought has 

developed across many parts of the Basin, resulting in reduced streamflow 
and declining groundwater levels.

 A significant salinity intrusion has been observed in the Delaware Estuary 
due to the prolonged period of low flow conditions on the Delaware River 
mainstem.

 The three-month outlook indicates warmer-than-average temperatures this 
fall and an equal chance of above- or below-normal precipitation.  

Enjoy the Fall Season!

Presenter Notes
Presentation Notes
In summary:

After more than two months of dry conditions, a hydrologic drought has developed across many parts of the Basin, resulting in reduced streamflow and declining groundwater levels.

A significant salinity intrusion has been observed in the Delaware Estuary due to the prolonged period of low flow conditions on the Delaware River mainstem.

The three-month outlook indicates warmer-than-average temperatures this fall and an equal chance of above- or below-normal precipitation. 

There is cautious optimism that the Basin may avoid prolonged drought conditions later this year.

That concludes my presentation.

Thank you very much for your time!
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