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Outline

* OASIS Intro
* Forecast Options
* WMA Forecast Dashboard Demo

* FIRO Examples
» Aquarion Water Company (CT)

» Delaware River Basin

* Water Quality (Turbidity) NYC

* West Point Lake Flood Control (GA)
» City of Rocky Mount (NC)
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OASIS Software

Operational Analysis and Simulation of Integrated Systems

Reservoir

Inflow

Junction Junction

Reservoir

Flow through arcs

Volume stored in each reservoir

Delivery (volume) allocated to each demand node
... calculated every timestep for the period of record

Demand

Suite of programs for modeling the operations of water resources systems

Emphasis is on reservoir operations
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ICPRB OASIS
Model

The model was built in 2004
for potential use in operational
decision support

It was updated in 2012 as part
of a WRF climate change
study

It is currently being updated
again
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OASIS-PRISM Verification

2012 Comparison Shown; recent PRISM updates are currently being implemented in OASIS




OASIS Run Modes

Simulation Mode (Planning)

Total Inflow (cfs) Reservoir Storage (pot)
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Point Forecasts versus Ensemble Forecasts

Point Forecast (a single “most likely” value) rem 49
8 pm 48°
9pm 49°

Inflow Ensemble (one trace per year of record, assumed error, stochastic realization, climate change run, etc.)
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Sources of “Skill” in Forecasts

Basin
Meteorological Condltlon_s Historical Data
Forecasts (e.g., Soil
Moisture)
Short term Medium term Long term
(2-5 days of skill) (2-4 months of skill)



Forecast Choice Depends on Decision-Support Need

Basin
Meteorological ndition L
orologica Sl S Historical Data
Forecasts (e.g., Soil
Moisture)
Short term questions Medium term questions Long term questions
i.e., likelihood of i.e., likelihood of JR i.e., likelihood of refill in
turbidity event in the Water Supply Call in next six to nine months
next two days the next three weeks
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Forecast Options

Forecast o Meteorologic Basin Historical
P al Forecasts | Conditions Data

Period of Record

Past Hydrology ICPRB unimpaired inflow used o
with PRISM and OASIS
: Adjust past hydrology
(Morljtlr?ls CRR 1) Iﬁ aP;ErS]/ for current soil moisture o ©
y using statistical method
eHirsch Not ready Adjust Hirsch for PY PY PS
(Daily GLM) for Potomac forecasted meteorology
Hydrologic NWS Middle Short and Mid-term
Ensemble Atlantic meteorological forecasts
Forecast River input to rainfall/runoff o o ®
Service Forecast model emulating current
(HEFS) Center basin conditions
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Inflow: Past Hydrology
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Inflow: Hirsch Method
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NWS’ Hydrologic Ensemble Forecast Service (HEFS)

Goal: quantify total uncertainty in flow

== Observed streamflow
== \Weather (forcing) uncertainty in flow

== Hydrologic uncertainty

Streamflow

Forecast horizon

* HEFS aims to “capture” observed flow consistently
* So, must account for total uncertainty & remove bias
* Total = forcing uncertainty + hydrologic uncertainty
Slide credit: Seann Reed, NOAA NWS MARFC



HEFS for Potomac River Basin
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Ensembles are Run Through OASIS Model and Sorted

Delaware System Usable Storage
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Example Using Hirsch Forecasts

Projected Levels for Lake Lanier under the MIOP
Based Current Conditions and Conditional Inflow Forecasts as of June 14, 2008

Lake Elevation
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7/14/2008 10/14/2008 1/14/2009 4/14/2009 7/14/2009

Date

Colored bands correspond to exceedance probabilities (the proability that lake levels will fall
within or above a given band on a given date) as shown below. The bold line is the median
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Sample Forecast for Little Falls

Simulated (Sept. 15, 2002)
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Companion Forecast for JR WS Storage
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ICPRB Demonstration Drought Dashboard

Note: these runs were not done with the updated model

» Explore the 2001-2002 Mid-Atlantic drought
» 2020 and 2040 demand/sedimentation projections (projected in 2010)

» Scenarios
* Baseline operations
* +50 mgd margin of safety (MOS) on Little Falls flow
+ 2020 and 2040 demands
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Author:
Richard Tinker

CPC/NOAA/NWS/NCEP

U.S. Drought Monitor

+<  D3(AF) pq

DO(AF)
D1(AF)
D2(AF)

A}/ﬁ@

March 27, 2001
(Released Thursday, Mar. 29, 2001)
Valid 7 a.m. EST

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural
F = Fire danger
W = Water (hydrological)

Intensity:

[] DO Abnormally Dry

[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

95% mw;gﬁ @

http://droughtmonitor.unl.edu/ o0
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Author:
David Miskus

NOAA/NWS/NCEP/CPC

U.S. Drought Monitor

e <9

D3(AF)
(A 4}{01
o

7
D2(AF)
D1(AF)

April 10, 2001
(Released Thursday, Apr. 12, 2001)
Valid 7 a.m. EST

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural
F = Fire danger
W = Water (hydrological)

Intensity:

[] DO Abnormally Dry

[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
vary. See accompanying text summary for
forecast statements.

95% mw;gﬁ @

http://droughtmonitor.unl.edu/ -



Ul SI D r o ug h t M on i tor (ReleasAeE:Iirflrfi;, fporol’:, 2001)

Valid 7 a.m. EST

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural

F = Fire danger

W = Water (hydrological)
Intensity:

[] DO Abnormally Dry
[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Mark Svoboda w

National Drought Mitigation Center

The Drought Monitor focuses on broad-
scale conditions. Local conditions may
¢ o D3(AF ) vary. See accompanying text summary for

<8 £1 g AF) . !orecasrl statements.
D1

D
D2(AF) — =

" i 2> USDA : AN /)
D2(AF) — ¢ ' = &Vw~§§ @

Hazen ' ' D1(AF http://droughtmonitor.unl.edu/
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Ul SI D r o ug h t M on i tor (Releasx?'hyur:Jaf?ﬂ?ytl.‘i, 2001)

Valid 7 a.m. EST

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural

F = Fire danger

W = Water (hydrological)
Intensity:

[] DO Abnormally Dry
[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Mark Svoboda

National Drought Mitigation Center

The Drought Monitor focuses on broad-

Lo D3AR) e e e
Q AD1(AF) forecast statements.
_BSo1 | |- {__>=| USDA TP <,
D2(AF) =— = . =D () ()
Al S\ &Y W
% ‘ D2(AF) =\ J
Hagen D1(AF) http://droughtmonitor.unl.edu/ -




(Released Thursday, May. 10, 2001)
Valid 7 a.m. EST

U.S. Drought Monitor May 8, 2001

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural

F = Fire danger

W = Water (hydrological)
Intensity:

[] DO Abnormally Dry
[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Richard Tinker

CPC/NOAA/NWS/NCEP

The Drought Monitor focuses_ on broad-
D3( AF) zcale conditions. Laoc:-:l con:ma:s may .
d Q Q LD1( AF) !:r’eyé:;z:aizronmeﬁt:y b
_36 '{___>=| USDA 1 X &
D2(AF) — =~ P1 | |° . === ‘ (N
Hagen D1(AF) http://droughtmonitor.unl.edu/ -




(Released Thursday, May. 17, 2001)
Valid 7 a.m. EST

U.S. Drought Monitor May 15, 2001

Drought Impact Types:
r~ Delineates dominant impacts

A = Agricultural

F = Fire danger

W = Water (hydrological)
Intensity:

[] DO Abnormally Dry
[T] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought
I D4 Exceptional Drought

Author:
Richard Tinker

CPC/NOAA/NWS/NCEP

The Drought Monitor focuses_ on broad-
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