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Abstract: STEEP (Skiagraphic Trees’ Energy Efficient Positioning) and Wind Roses © hybrid 
method Kerala [(India) location (residential building) preliminary] case study. 

  

Abstract. 

In the proposed STEEP (Skiagraphic Trees’ Energy-Efficient Positioning)  and Wind Roses  
© innovative hybrid method the calculation of ideal angles of obstruction is based on an 
upgrade  - a “merger” of sorts - of the Olgyay 1963 methods, based on solar geometry and 
wind orientation vectors. It is aiming at substituting, whenever possible, man-made 
obstructions for critical openings - in buildings and infrastructures of the Built Environment - 
with Urban Forestry Overshadowing configurations (UFOs). The above-mentioned method is 
proposed in order to plan for  adequate “tree planting formation patterns” (Brown, Lin, Li, 
2022)/”UFOs” that foster energy efficiency in both new “builds” and in “built” – mostly urban? 
– scenarios, in order to provide the right recommendations for “interventions” ‘(Brown and 
Gillespie, 1995) in the Built Environment. It is based on preliminary microclimatic 
considerations and on the overall environmental benefits that trees and plants can provide, 
and it has the aim of increasing thermal comfort and energy-efficiency in the Built 
Environment,  via the use of both object-oriented and goal-oriented strategies.  

Further research may lead to the full automation of the STEEP and Wind Roses © hybrid 
method (patent pending). 

 

Introduction. 

The STEEP © method aims at providing – with a systematic and precise, knowledge-based, 
approach – a useful methodology to implement Energy –Efficient Landscaping (EEL) in the 
Built Environment. It provides a way to “rank” trees/UFOs, based on their specific 
characteristics and on their exact location, with respect to the building – and its critical 
openings- and based on sun and wind micro-climatic, regional, regimes. The main general 
features of the proposed STEEP © method make it fast, accurate and “universal”, as it can be 
used at different latitudes and for various microclimates.  
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Figure A: Shading Landscape Wheel © by author (2023), (graphics: MBE, Brisbane), to be 
implemented in the STEEP © proposed method (by author). 

 

 

Figure a: the „30-45-60“ Solar Altitude Angle [SAA] degrees  general “rule” applies. Also the ”shield 
the West!” and the ”over-invest [in terms of crown density] in the West!” principles apply, based on 
Olgyay’s „heat axis“ and other authors‘ similar observations. 
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• Figure  B - partially adapted from a Buildi © drawing (Sun path building orientation - Buildi, 

accessed 05/05/2025), [see also note on next page]. 

 

 



 

2-4 Dec 2025, Brisbane 

 
Figure C: Polar Sun Path Chart, ex Oregon University © with recommended Urban Forestry 
positioning (based on Landscaping Shading Wheel ©). 

 

[Figure B: - partially adapted from a Buildi © drawing [Sun path building orientation - Buildi, 
accessed 05/05/2025], Australian (Southern Hemisphere) one, sourced online - showing the 
Orange summer sun path – higher in the sky - and the yellow winter sun path – lower in the sky. 
The Energy-Efficient Landscaping (EEL) tree vegetation/UFOs’ shadows impacting in different 
seasons/months on the building, will have a different shadow impact on vertical, horizontal or 
otherwise tilted surfaces, depending on the different season/month sun path. BUILDI © sketch 
sourced online; underheated period solar polar sun chart for city of melbourne - Search (accessed 
03/05/2025)] 

 
 

  

 

 

 

 

 

Figure D. Proposed case study: PLAN – 
Case study – Residential Building, in 
Kerala, India - BEFORE PROPOSED STEEP 
© (D.G.G., 2025) “INTERVENTIONS” 
(Brown and Gillespie, 1995). 

EEL= Energy Efficient Landscaping: single 
day Angles of Obstruction (@sun’s zenith) 

STEEP -Skiagraphic Trees’ Energy-Efficient 

Positioning- and Wind Roses hybrid method 

© “calculated” (per semester: Summer and 

Winter months) “Ideal” Angles of Obstruction  

(IAOs-see Table1).  

Figure D. Case study – Residential Building, in Kerala, India - BEFORE PROPOSED STEEP © 
(D.G.G., 2025) “INTERVENTIONS” (Brown and Gillespie, 1995). 

 
 

https://www.buildi.com.au/home-design/sustainable-homes/sun-path-building-orientation/
https://www.buildi.com.au/home-design/sustainable-homes/sun-path-building-orientation/
https://www.bing.com/images/search?view=detailV2&ccid=AXwmoGYx&id=688416251C94AAAEA618D4709B705C94D0A12F57&thid=OIP.AXwmoGYx5l4tEUIwbW0mtgHaDn&mediaurl=https%3A%2F%2Fwww.buildi.com.au%2Fwp-content%2Fuploads%2F2023%2F05%2Fimage-2.png&exph=337&expw=689&q=underheated+period+solar+polar+sun+chart+for+city+of+melbourne&simid=608019735000452921&form=IRPRST&ck=ABEBF91F83C81B58B9BEDBF24EA1655F&selectedindex=12&itb=0&cw=1145&ch=576&ajaxhist=0&ajaxserp=0&pivotparams=insightsToken%3Dccid_4B5nBZQl*cp_CE915569CE29EC01F0BC67CB3421FDD6*mid_3E679697867D89103ADEBD3709151AFBE9B22ED0*simid_608013558829181480*thid_OIP.4B5nBZQl603I5b-tQmQw5AHaE8&vt=0&sim=11&iss=VSI&ajaxhist=0&ajaxserp=0
https://www.bing.com/images/search?view=detailV2&ccid=AXwmoGYx&id=688416251C94AAAEA618D4709B705C94D0A12F57&thid=OIP.AXwmoGYx5l4tEUIwbW0mtgHaDn&mediaurl=https%3A%2F%2Fwww.buildi.com.au%2Fwp-content%2Fuploads%2F2023%2F05%2Fimage-2.png&exph=337&expw=689&q=underheated+period+solar+polar+sun+chart+for+city+of+melbourne&simid=608019735000452921&form=IRPRST&ck=ABEBF91F83C81B58B9BEDBF24EA1655F&selectedindex=12&itb=0&cw=1145&ch=576&ajaxhist=0&ajaxserp=0&pivotparams=insightsToken%3Dccid_4B5nBZQl*cp_CE915569CE29EC01F0BC67CB3421FDD6*mid_3E679697867D89103ADEBD3709151AFBE9B22ED0*simid_608013558829181480*thid_OIP.4B5nBZQl603I5b-tQmQw5AHaE8&vt=0&sim=11&iss=VSI&ajaxhist=0&ajaxserp=0
https://www.bing.com/images/search?view=detailV2&ccid=AXwmoGYx&id=688416251C94AAAEA618D4709B705C94D0A12F57&thid=OIP.AXwmoGYx5l4tEUIwbW0mtgHaDn&mediaurl=https%3A%2F%2Fwww.buildi.com.au%2Fwp-content%2Fuploads%2F2023%2F05%2Fimage-2.png&exph=337&expw=689&q=underheated+period+solar+polar+sun+chart+for+city+of+melbourne&simid=608019735000452921&form=IRPRST&ck=ABEBF91F83C81B58B9BEDBF24EA1655F&selectedindex=12&itb=0&cw=1145&ch=576&ajaxhist=0&ajaxserp=0&pivotparams=insightsToken%3Dccid_4B5nBZQl*cp_CE915569CE29EC01F0BC67CB3421FDD6*mid_3E679697867D89103ADEBD3709151AFBE9B22ED0*simid_608013558829181480*thid_OIP.4B5nBZQl603I5b-tQmQw5AHaE8&vt=0&sim=11&iss=VSI&ajaxhist=0&ajaxserp=0
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 Figure E: Solar Polar Sun Chart, ex Oregon University ©, with residential building plan – with 
critical openings aspects shown (East, South, West and North) – Kerala, India. 
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Figure F: Kerala, India CASE STUDY, Oregon University (c) solar polar sunchart, with preliminary 
step (superimposition of local historic temperatures – dry bulb) of STEEP & Wind roses hybrid 
method © (by D.G.G.) to calculate „Ideal Angles of Obstruction“ (IOAs- see Table 1), per semester, 
for critical openings, in the building, facing the four cardinal directions: East , South, West and 
North.  

The next step of „STEEP“ method (c) to calculate „Ideal Angles of Obstruction“ (IOAs- see Table 1) 
for critical openings of the building (and/or other [lot] areas of interest) is the superimposition of the 
sun shadow protractor on the solar polar chart (as shown, the latter, above, in picture F). 
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EAST  I.A.O.s  SOUTH  I.A.O.s WEST  I.A.O.s NORTH  I.A.O.s 

VSA= 20 VSA= 60 VSA= 10 VSA= 65 

HSA= 20(N), 30(S) HSA= 60 (W), 60 (E) HSA= 20(N), 30 (S) HSA=70 (W), 70 (E) 

EPA N= 70 EPA E= 20 EPA N= 60 EPA E= 20 

EPA S= 50 EPA W=5 EPA S= 40 EPA W= 5 

Table 1. STEEP’s Ideal Angles of Obstruction (I.A.O.s) in degrees, “calculated” per semester 
(summer/hot months in the example - see Table1) in STEEP © proposed method : Vertical 
Shading Angles [VSAs]; Horizontal Shading Angles [HSAs] ; End Profile Angles [EPAs], for critical 
openings in the building facing cardinal aspects (E,S,W,N). 
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Figure 13/FIG.3 – from: 
“STEEP -Skiagraphic 
Trees’ Energy-Efficient 
Positioning- and Wind 
Roses © hybrid method 
and BIIPVs”, by author, 
2025  

 

IDEAL ANGLES OF 
OBSTRUCTION (I.A.O.s) 

Figures alpha and beta 

Table 2. Figures alpha and beta, modified by author to suit the proposed STEEP and Wind 
Roses (c) hybrid method. Based on online source ex Pinterest (accessed online 
21/10/2025), showing how alongside manmade obstructions, eg awning/horizontal 
overhang, the proposed STEEP method uses shade created by Urban Forestry. Figure 
alpha: horizontal overhang, with width based on Vertical Shading Angle (VSA). Figure 
beta: horizontal overhang, with added Urban Forestry Overshadowing configuration 
(UFOs), that could constitute (in terms of overall length, sideways, of horizontal overhang, 
eventually in combination[s] with a number of trees on its sides - all based on specific End 
Profile Angles/EPAs,  "calculated" based on site microclimatic characteristics [latitude, 
solar geometry,temperatures, wind regimes and other parameters], the building and its 
critical openings' aspect[s]/orientation ) one of our possible "interventions" in Equator-
facing aspect. That „intervention“ could be put in place also in Western and  Eastern 
aspects - although in those aspects an Elliptical Horizontal Tree Crown (see figure 1, 
drawing 3, at the bottom of the page, in abstract by author, titled:“ STEEP - Skiagraphic 
Trees’ Energy-Efficient Positioning- and Wind Roses © hybrid method and BIIPVs”) would 
be the preferred option,  should the lot allow enough space around the building to be able 
to plant the "Green", non-man-made, strategic shading element/ "UFO".It is also to be 
noted that figure beta is a perspective view of the same End Profile Angles shown (there in 
an elevation view) in the above-mentioned abstract, by author, in figure 13/FIG. 3, 
(drawing in the red rectangle, at the bottom). 
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Figure G: Case study- STEEP and Wind Roses innovative © hybrid method Kerala  case study. 
Residential Building, Kerala, India. AFTER PROPOSED “INTERVENTIONS” (Brown & Gillespie, 
1995), based on STEEP and wind roses © hybrid method, proposed by author. Figure showing 
tree planting formations/UFOs recommended position and configuration, including:  small 
tree/Tall Tree/window= “Push Downs”, [channeling SUMMER wind, coming, in this example 
from the South-West direction/orientation vector]) for West and South facing critical 
opening(s). In other scenarios, TREE WORKOUTS’ “Push -ups!” could deflect unwanted wind 
(for instance in Winter). 

 

Conclusions.  

Some parameters/priorities to be set before-hand in the proposed STEEP © hybrid method – 
encompassing both solar and wind object and goal-oriented strategies - are related to the 
following: the need to prioritize sun mitigation (in hot weather) and/or wind mitigation (in cold 
weather) (Brown, Lin, Li, 2022); the need to increase, wherever and whenever possible, the 
use of centralized water (in windward area[s] of summer dominant wind direction) for its 
regulating effects (ref: ibidem).  

The trade-offs will change also based on other factors, in a flexible “multi-criteria”, also GIS, 
environment. With well-insulated buildings, solar mitigation strategies are to take 
precedence (Brown and Gillespie, 1995), especially in summer/hot months, in trade-offs 
(quantitative and qualitative) calculations. In buildings not so well insulated, wind mitigation 
strategies are to take precedence (ref.: ibidem), especially in winter/cold months, in trade-
offs’ “calculations”/decisions  - and following recommended “ideal” “interventions”.  

Although the proposed STEEP and Wind Roses hybrid innovative method © has not been 
verified on the field as yet, once its assumptions are tested and validated, it may help improve 
sustainable design “best practices” and their implementation. It could contribute, ultimately, 
to significantly increasing energy-efficiency and thermal comfort in the Built Environment and 
in buildings – potentially, if widely implemented, on a global scale.  
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