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Introduction

Ahmedabad,as a city is spreadacrossa flat horizontal terrain with hot and dry climate conditions The city
consistof manydifferent regions,varyingin parameterssuchasurbanity, density,materiality and functionality.
All of theseparametersinfluencethe behaviorof the wind in oneway or another.

The predominant averagewind direction in Ahmedabadvaries throughout the year. Major changein the
directionof wind occurswhenthe seasonshange Minor changescanbe seenon a daily aswell ashourly basis
FromMarchto October,for a period of 6-7 months, the wind flows from the West, and Southwestdirection.
Theperiod from Octoberto Decemberhaswindsflowing dominantlyfrom the Eastdirection. Forthe remaining
2 months,Januaryand Februarywind flows from the North.

The data stated aboveis on the basisof wind maps generatedby meteorologicaldepartment Thisdata is
representedfor entire citiesandtownson alargerscalebut it doesnot definethe localizedwind directionsand
wind intensitiesat smallerurbanpartsor areas Themeteorologicadepartmentusesdifferent tools and devices
to gatherdataandstoreit by usinga suitabledatalogger

The aim of this documentis to observethe behavior of wind in different areasof the city with different
parametersthat can potentially influencethe wind. It hopesto determine localizedwind directionsand wind
intensity in different areasof the city.

It will look at the following-

A Factorghat influencesthe direction andintensity of wind.

A Findout whetherthe wind is affectedby temperature, humidity and precipitationlevel

A Observepatternsof wind flow at different times of day.

The study beganby identifying different areasin the city, and understandingparametersthat caninfluence
wind suchasdensityof area(built up vs. open spaceratio), materiality/physicalcontext of the areaand height
of buildingsin the area

The study includeswind maps of three areasat different times of day. It allows for documentation and
comparisorof wind patternsfor different times of day, within theseareas



Methods of Mapping

Themeteorologydepartmentin Ahmedabadusesdifferent tools to measurewindssuchasanemometerswind
vanesand windsocks Anemometersmost commonlyuserotating cupsor propellerswhere the velocity of the
rotation of cupsis directly proportionate to the velocity of wind. Thisis definedto be the intensity of wind.
Wind vanesare usedto determine direction of wind. Datais collectedthrough these devicesper minute, and
per hour. Theaveragemeanof all the data collectedis definedto be the wind directionand wind intensity of a
particularday.

Sustainedvind speedsare reported globallyat a 10 meter (33 feet) height,and are averagedover a 10 minute
time frame. India typically reports winds over a 3 minute average,knowing the wind samplingaverageis
important, asthe value of a one-minute sustainedwind is typically 14% greater than a ten-minute sustained
wind.

Thewind is often referred to as per the strength and direction from which it flows. For example,a northerly
wind blowsfrom the North to the Southdirection. Weathervanespivot to indicatethe direction of the wind. At
airports,windsocksndicatewind direction,and canalsobe usedto estimatewind speedby the angleof hang

Thisstudyaimedat collectingdata at different placesin the city with a variety of materiality and diverseurban
fabric. Unlikethe meteorologydepartment,wind is measuredon the groundat different spotsin selectedarea
Wind mapswere generatedon the basisof theseobservations Threewind mapsof three different times of day
were generatedfor better understandingof how winds might behavedifferently. In eachslot, wind is studiedat
multiple spotsaswell asat the samespot, multiple timesfor better comparisonand more authenticitybetween
data gatheredat different times. All wind mapshave beencomparedto see semblanceand disparitiesin the
pattern.

Particularlyfor this study, a balloon full of helium gaswas used, tied down to a smallrock and put down at
different spots At every spot the direction of wind was observedalongwith the intensity of wind which was
classifiednto high, mediumand low intensities Wind direction at that spot canbe determinedby mappingthe
swayof the balloon Thedisplacementf the balloonfrom its original spacedenotesthe intensity of wind.



ObservedRegions

Ahmedabadcity consistsof many different urban fabricsrepresentedin different manners A transectcutting

acrossthe Sabarmatriver, centralwalled part of the city (situatedon the eastside of of the river which hasa
very densebuilt massand narrow streetsgoingthroughit) and the central part on the west side of the river.

TheEasternedgeof the city comprisesof industrial factories at the Westernedge,lay high-rise buildingsand
wide highways The Northern part of the city hasagriculturelandsat the banksof an offshoot of Sabarmati,
knownasChandrabhagal hereare alsomanysuburbanresidentialareasin city.

Three particular areashavingmaximumdiversity amongstthe urban fabric and materiality were selectedfor

this study.

1. ParimalGarden,a public parkin aresidentialneighborhoodwith a largewater body and clustersof trees,
on the westsideof the river.

2. SouthBopal,developedhighrise buildingsaroundwide openroadsat the westernedge

3. RatanPol,adensestreet with minimum quantaof openspaceswithin the walledcity.

Becauseof the differencesbetweenthese areas,diversewind patterns are studied and canbe understoodat
micro level Densityof the built massis different and heightsof the buildingsvary in all regions Forexample
Parimalgardenhasconsiderablegreencoverwhere Ratanpol hasdensebuilt massinstead
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Map of Ahmedabad
Source: Google Earth




Base Map
v

ParimalGarden

A gardensituated on the westerncentral part of the city, ParimalGardenconsistsof a denselayer of trees on the periphery,
and a large pond and lawnswithin its boundaries On the south and eastside of the garden,a wide road goesaroundthe
edges Builtup massislocatedon the south of the road. Heightsof the buildingsin this areavaryfrom G40 to G+9.

Contrastingmateriality of this area, such as varying heights of the buildings,densetree cover, and a large water body,
influenceswind in manyways Avariety of wind patternsare observedin this area

Becausef the denselayer of treesand largewater body, temperatureof a particularareawithin the park dropsdown. This
influencesthe behaviorof wind and causeschangesn direction and intensity. Treesand buildingson different sidesof the
road create a wind funnel. If the direction of the funnel is alignedwith the broad wind direction, then it canincreasethe
intensity of wind.
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1. 2. 3. 4,

Direction of wind: From Northwest  Direction of wind: From East Direction of wind: From Southwest Direction of wind: From South
Intensity of wind: Medium Intensity of wind: Medium Intensity of wind: High Intensity of wind: High

Time: 10:10 AM Time: 10:50 AM Time: 11:10 AM Time: 11:25 AM

Description: On a pathway covered Description: In the middle of garden, Description: On a pathway around Description: On a side of the road, which
with trees, near entrance of garden. at the edge of the pond. open lawns. is perpendicular to the primary road.
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1.

Direction of wind: From South
Intensity of wind: Low

Time: 04:15 PM

Description: On a pathway covered
with trees, at the edge of garden.

Direction of wind: From West
Intensity of wind: Medium

Time: 04:35 PM

Description: At the western end of
garden, on an open pathway.

3.

Direction of wind: From Southwest
Intensity of wind: High

Time: 05:00 PM

Description: At the junction of a
road, at the west end of garden.

4.

Direction of wind: from Northwest
Intensity of wind: Medium

Time: 05:40 PM

Description: On the divider of the
road with trees on both sides.
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Direction of wind: From South

Intensity of wind: High

Time: 09:05 PM

Description: On a pathway covered
with trees, at the edge of garden.

2 3. 4

Direction of wind: From West Direction of wind: From South Direction of wind: From Southeast
Intensity of wind: Low Intensity of wind: High Intensity of wind: Medium

Time: 09:20 PM Time: 09:40 PM Time: 10:15 PM

Description: In the middle of garden, Description: On a side of the road, Description: In the middle of garden,
at the edge of the pond. which is perpendicular to primary roadear the bridge over pond.
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Observation

Asobservedon site, the temperature difference between morning and noon is about 15°G-20°C. Astemperature changes,
pressurechangesThisleadsto a changein wind patterns Thedifferencebetweenthe wind mapsof different timesis minor,
yetnoticeable

Summerwind from the Southwestdirection more or lessremainsthe samethroughoutthe day on the roadsalignedwith the
direction. However, minor changesare observedin the intensity of wind. Intensity of winds flowing in Southto North
directionincreaseasthe temperatureis low in the morningand night, but the intensity of windsdecreasesn the noon asthe
temperatureincreases

According to the meteorology department, wind flows from the Southwest to the Northeast direction at the height of 10
meter from ground. However, according to observations made at the ground level, in the middle of the garden there is a
particular area where wind flows in the opposite direction. Because of the water body, the temperature remains low in that
particular area, as compared to other parts in and around Parimal Garden. This causes the wind to flow in the opposite
direction. Throughout the day, as the temperature rises and drops, area and intensity of wind flowing from East to West
change accordingly.



10:00 AM to 11:30 AM 04:00 PM to 06:00 PM
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Temperature: 2827°C Temperature: 4843°C

Cool breeze Hot breeze

High intensity Medium intensity

A. Westto East high, Southwest to Northeasthigh, West to East low.

B. Eastto West high, Southeast to Northwestmedium, Southeast to Northwesthigh.
C. South to Northg medium, Northwest to Southeasthigh, South to Nortlg high.

D. Eastto West medium, South to Nortlg high, South to North, medium.

)
S LW
1

'

09:00 PM to 10:30 PM

Temperature: 280°C
Warm breeze

High intensity
- Built-up
B - Trees
- High B - High m - High
- Medium Bl - Medi - Medi
- low - low \IJ - low
- High B - High B - High
Medium B - Medium P - Medium
Low - low - low

14



15

Base Map

SouthBopal

Situatedon the westernedgeof the city, SouthBopalis locatedin the outskirtsof Ahmedabadgconsistingof clustersof high-
rise buildingswith courtyards Almostall of the high-rise buildingsare residentialand have been constructedrecently and
manyare still under construction Heightsof the buildingsstart from G+#4 andgouptill G+2.

Oneprimaryroad alignedwith westto eastdirection passeghroughthe highrise buildings,and meetsthe SardarPatelring
road. Other secondaryroads are perpendicularto the primary road. Treesare planted linearly on the sidesof the road,
foliageof the treesis not solargewhichindicatesthat the treeswere plantedrecently.



Context Plan
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Direction Intensity Wind Map
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Direction of wind: From West
Intensity of wind: Medium
Time: 10:10 AM

Description: On the divider of
primary road.

2.

Direction of wind: From South
Intensity of wind: High

Time: 10:30 AM

Description: Near a G+12 height
building.

Direction of wind: From West

Intensity of wind: Medium

Time: 10:50 AM

Description: On the side of a road
covered with large foliage trees.

Direction of wind: From South
Intensity of wind: Medium

Time: 11:20 AM

Description: On a road with high rise
buildings on both sides.
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Direction Intensity Wind Map
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1.

Direction of wind: From South
Intensity of wind: High

Time: 05:00 PM

Description: On the entrance of a
construction site.

2.

Direction of wind: From South
Intensity of wind: Medium

Time: 05:30 PM

Description: Near a G+12 height
building.
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Direction of wind: From West
Intensity of wind: Medium
Time: 05:55 PM

Description: On the divider of
primary road.

4.

Direction of wind: from West

Intensity of wind: Medium

Time: 06:15 PM

Description: On a footpath with garden
at one side, trees at other.
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1.

Direction of wind: From West
Intensity of wind: Medium
Time: 08:35 PM

Description: On the divider of
primary road.

Direction of wind: From Southwest
Intensity of wind: High

Time: 09:05 PM

Description: On the side of road
with high rise building on back.

3. 4.

Direction of wind: From West Direction of wind: From South
Intensity of wind: Medium Intensity of wind: High

Time: 09:40 PM Time: 09:55 PM

Description: At the corner of a junctioBescription: On the side of a road
of primary and secondary road. with high rise building on both sides.
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Observation

Theoverallwind intensityin this areais higherascomparedto the others, sinceit is in the outskirtsof the city with flat open
groundsat all sides Thewind here is not presentedwith too many obstacles Windsblowing from the Southwestdirection
are prominentin this regionasthere are anumberof opengroundsaroundthe built mass Throughoutthe daythe Southwest
wind will remainconsistent However the intensity of thesewindsvaries,dependingon the temperature Theonly parameter
to influencethe direction and intensity of wind are the high-rise buildingsin this part of the city.

Awind funnelis createdon the primaryroad becauseof the highrise buildingson both sides Sincethe road goesfrom West
to East,wind directionon that road remainsthe same Similarbehavioris observedon the other road, whichis parallelto the
primaryroad.

Amajority of the buildingsin this areaare residential Almostall of the flats are housingschemeswith largecourtyardsin the
center. Windscomingin the courtyardsare alreadydiverted becauseof the building blocksaroundit. Thewind directionin
the courtyardswill dependon the gapsbetweenbuildingsfrom which windsenterin the courtyards



10:00 AM to 1130 A&/I 05:00 PM to 06:30 PM

Temperature: 282°C Temperature: 3811°C

Warm breeze Hot breeze

High intensity High intensity

A. Westto East high, West to East medium, Southwest to Northeagtmedium.

B. West to East high, Southwest to Northeasthigh, Southwest to Northeagtmedium.

C. Northwest to Southeast medium, Northwest to Southeasthigh, West to East medium.
D. Southwest to Northeast high, Southwest to Northeagtmedium, West to Easthigh.
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08:30 PM to 10:00 PM

Temperature: 2628°C
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Base Map

RatanPol

Ratanpol is a very long and narrow street in the heart of the old city. Thisareahasa very densebuilt masson both sidesof
everyroad and minimum quantaof open spacesHeightsof the buildingsvary from G+0 to G+5. Buildingson the sidesof the
roadsandstreetsare of three, four andfive stories

A primary road can be seen which goes to the railway station and secondaryroads connect to the primary road
perpendicularly Secondaryroads are parallel to each other. RatanPol is one of these secondaryroads which are also
connectedthrough narrow streets All these narrow streets are not parallel or perpendicularto each other but laid out
irregularly

For the materiality of both the areasstudied before greencoverand open flat groundswere consideredbut for RatanPol
built up massis considered Theonly openspacesare the courtyardson the backsideof the buildingson RatanPol they are
verylow in numbers
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Direction of wind: From North

Intensity of wind: Low

Time: 09:15 AM

Description: In the middle of
Ratan Pol, besides a shop.

Direction of wind: From Southwest

Intensity of wind: Medium
Time: 09:30 AM

3. 4,

Direction of wind: From East Direction of wind: From North
Intensity of wind: Medium Intensity of wind: Medium
Time: 09:50 AM Time: 10:25 AM

Description: On the side of primary Description: On one of the streets whidéscription: On a thin street parallel

road.

joins Ratan Pol and street parallel to tb Ratan Pol.
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1.

Direction of wind: From West

Intensity of wind: Medium
Time: 04:45 PM

Description: In a thin street meeting Description: On the side of a street

ahead at Ratan Pol.

2.

Direction of wind: From West
Intensity of wind: High
Time: 05:05 PM

parallel to Ratan Pol.

3. 4.

Direction of wind: From Southwest Direction of wind: From South
Intensity of wind: Medium Intensity of wind: High

Time: 05:30 PM Time: 05:40 PM

Description: At the corner of a junctioBescription: At the mouth of the
of primary road and Ratan Pol. Ratan Pol.
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