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• Continuum v1.3.2 Release
• New features and improvements 

• “Continuum Wind Flow Model Explained” 
• Part 2: Understanding Flow Types

• Open Q&A Forum 
• Continuum Contributor Program

AGENDAAGENDA
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CONTINUUM COMMUNITY HIGHLIGHT

NEW FEATURESNEW FEATURES

United States India Spain Chile Turkey

Canada Vietnam South Africa Mexico Lithuania
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CONTINUUM 1.3.2 Release Update

NEW FEATURESNEW FEATURES

Summary of New Features and Updates
• Land Cover key: “Missing” category

• Ignored in surface roughness / 
displacement height calculation

• Max. Shadow Flicker Distance setting
• Updated ‘Time Series’ analysis tab
• New release alert
• Map generation using parallel threading
• LT Reference TAB file export
• USGS 10m data now available through 

‘Download Topography’
• South Africa Land Cover Key
• ERA5 10m data download fix

AVAILABLE NOWAVAILABLE NOW
SOON!SOON!
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CONTINUUM 1.3.2 Release Update: “Missing” Land Cover Key

NEW FEATURESNEW FEATURES

Summary of New Features and 
Updates
• Added “Missing” land cover 

key
• Continuum ignores land cover 

with ‘Missing’ code when 
calculating surface roughness 
and displacement height
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CONTINUUM 1.3.2 Release Update: Max. Shadow Distance Setting

NEW FEATURESNEW FEATURES

Summary of New Features and 
Updates
• In Site Suitability, specify 

maximum shadow flicker 
distance between turbine and 
zone
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UPDATED TIME SERIES TAB

NEW FEATURESNEW FEATURES

View Hourly/Monthly/Yearly Time Series Estimates by 
changing ‘Analysis’ dropdown
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UPDATED TIME SERIES TAB

NEW FEATURESNEW FEATURES

Zoom in to view time series data
• Hover over plot and use 

mouse wheel to zoom 
in/out

• Table scrolls to same 
time period

• Use left/right arrows to 
step through data
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UPDATED TIME SERIES TAB

NEW FEATURESNEW FEATURES

View Monthly Trends including long-term monthly estimates Focus in on specific years to view deviations from long-
term trend
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝑚௎ௐ∆𝐸𝑥𝑝௎ௐ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐ +

𝑊𝑆ଵ 𝑙𝑛
𝑧 − 𝑑ଶ௎ௐ

𝑧଴ଶೆೈ

+ 𝜓ଶ௎ௐ

ln
𝑧 − 𝑑ଵ௎ௐ

𝑧଴ଵೆೈ

+ 𝜓ଵೆೈ

− 𝑊𝑆ଵ +

𝑊𝑆ଵ 𝑙𝑛
𝑧 − 𝑑ଶ஽ௐ

𝑧଴ଶವೈ

+ 𝜓ଶ஽ௐ

ln
𝑧 − 𝑑ଵ஽ௐ

𝑧଴ଵವೈ

+ 𝜓ଵವೈ

− 𝑊𝑆ଵ +𝑚ா௟௘௩ ∆Elev +  𝑚௏௔௟௟௘௬∆ 𝐸𝑥𝑝௎ௐ + 𝐸𝑥𝑝஽ௐ

∆𝑊𝑆 = 

SESSION 1&2:

SESSION 3:
SESSION 4:

SESSION 5:

Understanding the UW and DW exposure components, flow types

Understanding terrain complexity and model coefficient definitions

Understanding the elevation and valley components

Understanding the UW and DW SR/DH components

SESSION 6: Understanding machine learning model coefficient determination

CONTINUUM EXPLAINED:
WIND FLOW MODEL LECTURE SERIES

CONTINUUM EXPLAINED: 
WIND FLOW MODEL LECTURE SERIES
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What is Terrain Exposure?

Exposure = Average elevation difference between 
a site and the surrounding terrain (within a 
specified R) weighted by inverse distance.

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒ఏ

=  

∑
𝑍௢ − 𝑍௜

𝑑௭೚ି௭೔

ఉ
ே
௜ୀ଴

∑
1

𝑑௭೚ି௭೔

ఉ
ே
௜ୀ଴

൚
x

y

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED
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How do we calculate a sector’s exposure?

zo

zi

R

𝒅𝒛𝒐ି𝒛𝒊

z
x

UW DW

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒ఏ =

∑
𝑍௢ − 𝑍௜

𝑑௭೚ି௭೔

ఉ
ே
௜ୀ଴

∑
1

𝑑௭೚ି௭೔

ఉ
ே
௜ୀ଴

N: all elevation datapoints 
within the directional sector

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED
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Exposure vs. Wind Speed Relationship

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

• Observed in nature 
• Linear relationship between UW 

exposure, DW exposure, elevation 
and WS

• RAMWind model based on 
correlation/regression relationship

But WHY is there a relationship?
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

• Continuum is a wind flow model derived from Navier-Stokes / conservation of momentum theory

• Conservation of momentum theory: 
• Change in momentum of moving fluid (flow) is equal to the sum of the forces acting on the fluid
• Acceleration of a fluid is directly proportional to the net force acting on the fluid and is inversely 

proportional to mass

𝐹 = 𝑚𝑎 𝜌
𝜕𝑣

𝜕𝑡
+ 𝑣 ȉ 𝛻𝑣 = −𝛻𝑃 + 𝛻𝑇 + 𝐹

accel = pressure + shear + gravity

CONTINUUM MODEL PREMISE
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DOWNHILL FLOW: THEORY

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝜌𝑎 = 𝑃௫𝑐𝑜𝑠𝜃 − 𝑃௭𝑠𝑖𝑛𝜃 − 𝜏 + 𝜌𝑔𝑠𝑖𝑛 𝜃

The acceleration in the wind flowing downhill is equal to the sum of 
the forces acting on the wind. Those forces are:
• Px = Horizontal Pressure Gradient Force (HPGF)
• Pz = Vertical Pressure Gradient Force (VPGF)
• Τ = Shear Force
• g = Force of gravity

Use ‘Control Volume’ approach
• Define imaginary surface that encompasses a volume of 

fluid analyzed (parcel)
• Treat parcel as a free-body diagram and examine forces on it
• Sum of the forces acting on parcel determines acceleration

𝜌
𝜕𝑣

𝜕𝑡
+ 𝑣 ȉ 𝛻𝑣 = −𝛻𝑃 + 𝛻𝑇 + 𝐹
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

The acceleration in WS at the two sites due to the downhill flow:

Say there are two sites both with positive downwind exposure, but steeper terrain at 
Site 2:

• Exp2 > Exp1

1

2

 𝑆𝑖𝑡𝑒 1 𝑎𝑐𝑐𝑒𝑙: 𝜌ଵ𝑎ଵ = 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ − 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ − 𝜏ଵ + 𝜌𝑔𝑠𝑖𝑛𝜃ଵ

 𝑆𝑖𝑡𝑒 2 𝑎𝑐𝑐𝑒𝑙:  𝜌ଶ𝑎ଶ = 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ − 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ − 𝜏ଶ + 𝜌𝑔𝑠𝑖𝑛𝜃ଶ

Assume similar conditions at the two sites:
• Density: ρ1= ρ2
• HPGF: Px1 = Px2

• VPGF: PZ1 = PZ2
• Surface roughness: τ1= τ2

Apply conservation of momentum theory between the two sites:

𝑎ଶ − 𝑎ଵ =
𝑃௫

𝜌
∆𝑐𝑜𝑠𝜃 −

𝑃௭

𝜌
∆𝑠𝑖𝑛𝜃 + 𝑔∆𝑠𝑖𝑛𝜃

Since ∆𝑐𝑜𝑠𝜃 ≪ ∆𝑠𝑖𝑛𝜃: 𝑎ଶ − 𝑎ଵ = 𝑔 −
𝑃௭

𝜌
∆𝑠𝑖𝑛𝜃

DOWNHILL FLOW: THEORY DERIVATION EXAMPLE

𝑆𝑖𝑡𝑒 2 𝑎𝑐𝑐𝑒𝑙 − 𝑆𝑖𝑡𝑒 1 𝑎𝑐𝑐𝑒𝑙 = 0 

(𝜌ଶ𝑎ଶ − 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ + 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ + 𝜏ଶ − 𝜌𝑔𝑠𝑖𝑛𝜃ଶ) − (𝜌ଵ𝑎ଵ − 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ + 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ + 𝜏ଵ − 𝜌𝑔𝑠𝑖𝑛𝜃ଵ) = 0

 𝜌ଶ𝑎ଶ − 𝜌ଵ𝑎ଵ − 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ + 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ + 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ − 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ + 𝜏ଶ − 𝜏ଵ − 𝜌𝑔𝑠𝑖𝑛𝜃ଶ + 𝜌𝑔𝑠𝑖𝑛𝜃ଵ = 0
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

Acceleration can be defined using the material derivative, ஽௩

஽௧

𝑎ଶ − 𝑎ଵ =
𝐷𝑣ଶ

𝐷𝑡
−

𝐷𝑣ଵ

𝐷𝑡
=

𝜕𝑣ଶ

𝜕𝑡
+ 𝑣ଶ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
−

𝜕𝑣ଵ

𝜕𝑡
+ 𝑣ଵ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧

Assume:

• Steady-state conditions (డ௩మ

డ௧
= 0)

• 2D flow (
డ௩೤

డ௬
= 0) 

•
డ௩ೣ

డ௫
and డ௩೥

డ௭
are equal at Sites 1 and 2.

𝜕𝑣ଶ

𝜕𝑡
+ 𝑣ଶ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
−

𝜕𝑣ଵ

𝜕𝑡
+ 𝑣ଵ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
= 𝑔 −

𝑃௭

𝜌
∆𝑠𝑖𝑛𝜃

𝑣ଶ = 𝑣ଵ +
𝑔 −

𝑃௭
𝜌

𝜕𝑣௫
𝜕𝑥

+
𝜕𝑣௭
𝜕𝑧

∆𝑠𝑖𝑛𝜃

Since Sin θ ∝ Exposure/Radius: 𝑣ଶ = 𝑣ଵ +
𝑔 −

𝑃௭
𝜌

𝜕𝑣௫
𝜕𝑥

+
𝜕𝑣௭
𝜕𝑧

∆𝐸𝑥𝑝

𝑅

Coeff: Function of 
atmospheric stability

Coeff: Function of 
terrain complexity

DOWNHILL FLOW: THEORY DERIVATION EXAMPLE

𝑎ଶ − 𝑎ଵ = 𝑔 −
𝑃௭

𝜌
∆𝑠𝑖𝑛𝜃But remember,

= 𝑣ଵ + 𝑚∆𝐸𝑥𝑝
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UPHILL FLOW: THEORY

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝜌𝑎 = 𝑃௫𝑐𝑜𝑠𝜃 + 𝑃௭𝑠𝑖𝑛𝜃 − 𝜏 − 𝜌𝑔𝑠𝑖𝑛 𝜃

The acceleration in the wind flowing uphill is equal to the sum of the 
forces acting on the wind. Those forces are:
• Px = Horizontal Pressure Gradient Force (HPGF)
• Pz = Vertical Pressure Gradient Force (VPGF)
• Τ = Shear Force
• g = Force of gravity

𝜌
𝜕𝑣

𝜕𝑡
+ 𝑣 ȉ 𝛻𝑣 = −𝛻𝑃 + 𝛻𝑇 + 𝐹

Pressure gradient forces 
acting WITH flow

Gravity acting 
AGAINST flow
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UPHILL FLOW: THEORY DERIVATION EXAMPLE

The acceleration in WS at the two sites due to the uphill flow:
 𝑆𝑖𝑡𝑒 1 𝑎𝑐𝑐𝑒𝑙: 𝜌ଵ𝑎ଵ = 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ + 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ − 𝜏ଵ − 𝜌𝑔𝑠𝑖𝑛𝜃ଵ

 𝑆𝑖𝑡𝑒 2 𝑎𝑐𝑐𝑒𝑙:  𝜌ଶ𝑎ଶ = 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ + 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ − 𝜏ଶ − 𝜌𝑔𝑠𝑖𝑛𝜃ଶ

Apply conservation of momentum theory between the two sites:

𝑎ଶ − 𝑎ଵ =
𝑃௫

𝜌
∆𝑐𝑜𝑠𝜃 +

𝑃௭

𝜌
∆𝑠𝑖𝑛𝜃 − 𝑔∆𝑠𝑖𝑛𝜃

Since ∆𝑐𝑜𝑠𝜃 ≪ ∆𝑠𝑖𝑛𝜃: 𝑎ଶ − 𝑎ଵ =
𝑃௭

𝜌
− 𝑔 ∆𝑠𝑖𝑛𝜃

𝑆𝑖𝑡𝑒 2 𝑎𝑐𝑐𝑒𝑙 − 𝑆𝑖𝑡𝑒 1 𝑎𝑐𝑐𝑒𝑙 = 0 

 (𝜌ଶ𝑎ଶ − 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ − 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ + 𝜏ଶ + 𝜌𝑔𝑠𝑖𝑛𝜃ଶ) − (𝜌ଵ𝑎ଵ − 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ − 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ + 𝜏ଵ + 𝜌𝑔𝑠𝑖𝑛𝜃ଵ) = 0

 𝜌ଶ𝑎ଶ − 𝜌ଵ𝑎ଵ − 𝑃௫ଶ𝑐𝑜𝑠𝜃ଶ + 𝑃௫ଵ𝑐𝑜𝑠𝜃ଵ − 𝑃௭ଶ𝑠𝑖𝑛𝜃ଶ + 𝑃௭ଵ𝑠𝑖𝑛𝜃ଵ + 𝜏ଶ − 𝜏ଵ + 𝜌𝑔𝑠𝑖𝑛𝜃ଶ − 𝜌𝑔𝑠𝑖𝑛𝜃ଵ = 0

Assume similar conditions at the two sites:
• Density: ρ1= ρ2
• HPGF: Px1 = Px2

• VPGF: PZ1 = PZ2
• Surface roughness: τ1= τ2

Say there are two sites both with positive upwind exposure, but steeper terrain at Site 2:
• Exp2 > Exp1
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

Acceleration can be defined using the material derivative, ஽௩

஽௧

𝑎ଶ − 𝑎ଵ =
𝐷𝑣ଶ

𝐷𝑡
−

𝐷𝑣ଵ

𝐷𝑡
=

𝜕𝑣ଶ

𝜕𝑡
+ 𝑣ଶ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
−

𝜕𝑣ଵ

𝜕𝑡
+ 𝑣ଵ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧

Assume:

• Steady-state conditions (డ௩మ

డ௧
= 0)

• 2D flow (
డ௩೤

డ௬
= 0) 

•
డ௩ೣ

డ௫
and డ௩೥

డ௭
are equal at Sites 1 and 2.

𝜕𝑣ଶ

𝜕𝑡
+ 𝑣ଶ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
−

𝜕𝑣ଵ

𝜕𝑡
+ 𝑣ଵ

𝜕𝑣௫

𝜕𝑥
+

𝜕𝑣௬

𝜕𝑦
+

𝜕𝑣௭

𝜕𝑧
=

𝑃௭

𝜌
− 𝑔 ∆𝑠𝑖𝑛𝜃

𝑣ଶ = 𝑣ଵ +

𝑃௭
𝜌

− 𝑔

𝜕𝑣௫
𝜕𝑥

+
𝜕𝑣௭
𝜕𝑧

∆𝑠𝑖𝑛𝜃

Since Sin θ ∝ Exposure/Radius: 𝑣ଶ = 𝑣ଵ +

𝑃௭
𝜌

− 𝑔

𝜕𝑣௫
𝜕𝑥

+
𝜕𝑣௭
𝜕𝑧

∆𝐸𝑥𝑝

𝑅

Coeff: Function of 
atmospheric stability

Coeff: Function of 
terrain complexity

UPHILL FLOW: THEORY DERIVATION EXAMPLE

𝑎ଶ − 𝑎ଵ =
𝑃௭

𝜌
− 𝑔 ∆𝑠𝑖𝑛𝜃But remember,

= 𝑣ଵ + 𝑚∆𝐸𝑥𝑝
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

• When wind travels over a hill, there is pressure build-up on 
the upwind side which may cause an induced acceleration

• At the same time, gravity and shear forces decelerate the 
wind

• The pressure gradient forces act against the shear and 
gravity forces

• Point when pressure gradient forces are equal and opposite 
to shear and gravity forces defined as the ‘critical upwind 
exposure’, ExpUW,critical

𝐸𝑥𝑝௎ௐ> 𝐸𝑥𝑝௎ௐ,௖௥௜௧௜௖௔௟

𝑔 >
𝑃௭

𝜌

Uphill Flow: Decelerates Induced Speed Up: Accelerates

UPHILL FLOW: INDUCED SPEED-UP, CRITICAL EXPOSURE (UW sector only)

Typical critical UW Exposure value is ~20 m

𝐸𝑥𝑝௎ௐ < 𝐸𝑥𝑝௎ௐ,௖௥௜௧௜௖௔௟

𝑃௭

𝜌
> 𝑔

Model-specific and determined within the model algorithm

• If ExpUW > ExpUW,critical, then the wind decelerates as it travels 
uphill

• If ExpUW < ExpUW,critical, the wind accelerates over the hill
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

COMBINING UW & DW SECTORS 

𝑣ଶ = 𝑣ଵ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐDW: 𝑣ଶ = 𝑣ଵ + 𝑚௎ௐ∆𝐸𝑥𝑝௎ௐUW: 

Total WS change: ∆𝑣 = ∆𝑣௎ௐ + ∆𝑣஽ௐ

• Momentum of wind may change due to variations in BOTH UW and DW directions
• Total WS change effect of UW and DW terrain are simply summed

Downhill (DH) Uphill (UH) Downhill (DH) Uphill (UH)Speed-Up (SU)

𝛥𝑣஽ௐ = 𝑚஽ு∆𝐸𝑥𝑝஽ௐ 𝛥𝑣஽ௐ = 𝑚௎ு∆𝐸𝑥𝑝஽ௐ 𝛥𝑣௎ௐ = −𝑚஽ு∆𝐸𝑥𝑝௎ௐ 𝛥𝑣௎ௐ = −𝑚௎ு∆𝐸𝑥𝑝௎ௐ𝛥𝑣௎ௐ = 𝑚ௌ௎∆𝐸𝑥𝑝௎ௐ

𝛥𝑣 = 𝑚௎ௐ∆𝐸𝑥𝑝௎ௐ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐ
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Wind Farms for Examples

Three wind farms selected 
with low, moderate, and high 
levels of complexity

∙ Kingfisher Wind (low)

∙ Western Spirit (moderate)

∙ Allegheny Ridge (high)

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED
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Wind Farms for Examples

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

Allegheny Ridge - High Western Spirit - Moderate Kingfisher - Low
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW Uphill / DW Downhill Flow WS Example: Allegheny Ridge (H)

300

400

500

600

700

800

900

-6000 -4000 -2000 0 2000 4000 6000

El
ev

at
io

n 
[m

]

Distance [m]

300

400

500

600

700

800

900

-6000 -4000 -2000 0 2000 4000 6000

El
ev

at
io

n 
[m

]

Distance [m]

UW DW

UW DW

T16

T12

UW sector: 270 DW sector: 90

y
x

z
x

z
x



26

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW sector: 270 DW sector: 90

UW DW

UW Uphill / DW Downhill Flow WS Example: Allegheny Ridge (H)

T16T12

What can we say about the signs of the 
UW and DW exposure for each site?

T12:
ExpUW is positive
ExpDW is positive

T16:
ExpUW is positive
ExpDW is positive

Both sites are HIGHER than the average 
elevation in the UW and DW sectors

ExpDW [m]ExpUW [m]

173.1127.2T12

304.589.0T16

UW uphill flow, DW downhill flow
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝛥𝑊𝑆 = 𝑚௎ௐ∆𝐸𝑥𝑝௎ௐ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐ

UW Uphill / DW Downhill Flow WS Example: Allegheny Ridge (H)

ExpDW [m]ExpUW [m]

173.1127.2T12

304.589.0T16

ExpDW CoeffExpUW Coeff

0.004-0.003
What’s the WS difference 
going from T16 to T12 in 

the 270 sector?

𝛥𝑊𝑆 = 𝑚௎ௐ(𝐸𝑥𝑝௎ௐ,்ଵ଺−𝐸𝑥𝑝௎ௐ,்ଵଶ) + 𝑚஽ௐ(𝐸𝑥𝑝஽ௐ,்ଵ଺−𝐸𝑥𝑝஽ௐ,்ଵଶ)

𝛥𝑊𝑆 = −0.003 89.0 − 127.2 + 0.004(304.5 − 173.1)

𝛥𝑊𝑆 = 0.11 +0.53

𝛥𝑊𝑆 = 0.64 𝑚/𝑠

WS at T16 will be 0.64 m/s 
HIGHER than the WS at T12
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW sector: 300 DW sector: 120

y
x

z
x

z
x

T3

T16

UW Downhill / DW Downhill Flow WS Example: Western Spirit (M)

UW DW

UW DW
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW sector: 300 DW sector: 120

UW DW

UW Downhill / DW Downhill Flow WS Example: Western Spirit (M)

T3T16

What can we say about the signs of the 
UW and DW exposure for each site?

T16:
ExpUW is negative
ExpDW is positive

T3:
ExpUW is negative
ExpDW is positive

Both sites are LOWER than the average 
elevation in the UW sector and HIGHER than 

the average elevation in the UW sector

ExpDW [m]ExpUW [m]

25.4-14.3T16

42.7-23.3T3

UW downhill flow, DW downhill flow
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝛥𝑊𝑆 = 𝑚௎ௐ∆𝐸𝑥𝑝௎ௐ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐ

UW Downhill / DW Downhill Flow WS Example: Western Spirit (M)

ExpDW [m]ExpUW [m]

25.4-14.3T16

42.7-23.3T3

ExpDW CoeffExpUW Coeff

0.013-0.013
What’s the WS difference 

going from T16 to T3 in 
the 300 sector?

𝛥𝑊𝑆 = 𝑚௎ௐ(𝐸𝑥𝑝௎ௐ,்ଷ−𝐸𝑥𝑝௎ௐ,்ଵ଺) + 𝑚஽ௐ(𝐸𝑥𝑝஽ௐ,்ଷ−𝐸𝑥𝑝஽ௐ,்ଵ଺)

𝛥𝑊𝑆 = −0.013 −23.3 − −14.3 + 0.013(42.7 − 25.4)

𝛥𝑊𝑆 = 0.12 + 0.23

𝛥𝑊𝑆 = 0.34 𝑚/𝑠

WS at T3 will be 0.34 m/s 
HIGHER than the WS at T16



31

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW Speed-Up / DW Downhill Flow WS Example: 
Kingfisher Wind (L)

y
x

z
x

z
x

T24

T28

UW DW

UW DW

UW sector: 330 DW sector: 150
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CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

UW sector: 330 DW sector: 150

UW DW

UW Speed-Up / DW Downhill Flow WS Example: Kingfisher Wind (L)

T28T24

What can we say about the signs of the 
UW and DW exposure for each site?

T24:
ExpUW is positive
ExpDW is positive

T28:
ExpUW is positive
ExpDW is positive

Both sites are HIGHER than the average 
elevation in the UW and DW sectors

ExpDW [m]ExpUW [m]

9.49.0T24

9.616.0T28

UW uphill induced speed-up flow, 
DW downhill flow

UW exposure at both sites are below UW critical



33

CONTINUUM EXPLAINEDCONTINUUM EXPLAINED

𝛥𝑊𝑆 = 𝑚௎ௐ∆𝐸𝑥𝑝௎ௐ + 𝑚஽ௐ∆𝐸𝑥𝑝஽ௐ

UW Speed-Up / DW Downhill Flow WS Example: Kingfisher Wind (L)

ExpDW [m]ExpUW [m]

9.49.0T24

9.616.0T28

ExpDW CoeffExpUW Coeff

0.040.006
What’s the WS difference 
going from T24 to T28 in 

the 330 sector?

𝛥𝑊𝑆 = 𝑚௎ௐ(𝐸𝑥𝑝௎ௐ,்ଶସ−𝐸𝑥𝑝௎ௐ,்ଶ଼) + 𝑚஽ௐ(𝐸𝑥𝑝஽ௐ,்ଶସ−𝐸𝑥𝑝஽ௐ,்ଶ଼)

𝛥𝑊𝑆 = 0.006 16.0 − 9.0 + 0.04(9.6 − 9.4)

𝛥𝑊𝑆 = 0.04 + 0.01

𝛥𝑊𝑆 = 0.05 𝑚/𝑠

WS at T28 will be 0.05 m/s 
HIGHER than the WS at T24
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OPEN FORUMOPEN FORUM

ANY QUESTIONS, COMMENTS, CONCERNS ON CONTINUUM?
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BECOME A CONTRIBUTORBECOME A CONTRIBUTOR

CONTINUUM CONTRIBUTOR: Someone who actively participates to enhance the Continuum® wind energy software

We have an extensive list of 
projects to incorporate into 
the software on the 
Continuum website, but are 
always open to additions 
from the community

Projects are broken into two categories: 
software development and R&D

Software Development R&D

Continuum’s mission is to further the pre-construction 
wind energy industry through collaboration of wind 

professionals, researchers, and students

∙ Getting into the code 
and making changes to 
existing framework

∙ Example: allow for 
manual filtering, 
incorporating other long-
term reference datasets 
(non-US)

∙ New method 
development and analysis

∙ Example: wake loss 
model parameter 
sensitivity analysis, new 
ice impact model 
algorithm

https://www.continuumwind.com/contributors
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THANKS FOR JOINING!THANKS FOR JOINING!

CONTINUUM CONTINUUM TOWN HALL TOWN HALL

APRIL 23 2025

Liz Walls
liz@onepower.com

Erin Roekle
erin@onepower.com


