









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Paragliding Site Selection and Development - the basics



  - 



© Malcolm Vargas aka:  and Doris Wang 



January 2009



2009 



Site Selection and Development for Paragliding Safety       First Edition copyright 2009 Malcolm Vargas All rights reserved including the right to reproduce this book or portions thereof in any form or by any means, electronic or mechanical, including photocopying, recording, or by any information storage or retrieval system without written permission from the publisher. except for the inclusion of brief quotations in a review.. All rights reserved for translation into other languages. No liability is assumed with respect to use of the information herein no any endorsement of any product is implied or intended.



 2009 -    ，!"#$%&'(，)(*+,. /、3456，78:;、?@ABCD E F 6 、 G H I J ? K = 。



ISBN 978-957-41-6244-4 Published by Malcolm Vargas , 2009 M $ ：Malcolm Vargas  2009 Drawings by Malcolm Vargas, aka: O P： 



。 ，  moneybookers( doris _ 1978 @ hotmail . com ) 5 !。("#$moneybookers%&$'www . moneybookers . com*+) Doris and I have given the last 4 years to the development of these books. The info herein will prevent accidents, save lives and increase your income. We make the book available through download for free and hope that you will help to support us through your donations of at least 5 USD through www. moneybookers.com, account: [email protected] Thanks kindly , happy landings!



. . . .



The criteria for choosing a site are practical 1 minimize probability of accident 2 maximum opportunities for safe take off and landing 3 maximize air time 4 minimize environmental impact When choosing a site first define your priorities; your pilot market. Competition pilots? look for high mountain site with thermal triggers, XC routes and easy retrievals Beginners? LZ is visible from the TOZ, short drive up, smooth air flow, large TOZ and LZ . Consider a beach site. Tandems? a long nicely shaped take off zone with top landing Recreational pilots? have amenities for the spouse and kids. Hangglider pilots? You’ll need a longer LZ especially if training. Are you interested in expanding the market? look close to major population areas, resorts. This book is directed at developing safe sites for beginners and tandems.
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Site selection - proceed from the macrocosmic to the microcosmic criteria:  -òÕ�óôkËõSH´



Will the flying season be long enough? ö:º÷ø¡ ？ Will the wind be suitable? ùúº÷ûü？ Will there be a large variation in wind speed and direction? ùývùþº÷ÿÂSx？ Make sure that the daytime wind is up slope. If you are not at the top of the mountain be certain that you are not in a lee side rotor. rÔùº „   ； !Y „ ，rùþù‚ Is your flight path, LZ or take off zone in restricted air space? ?ºZ�cº÷×ñË？ Do you have access to roads, civilization, amenities, emergency medical? º÷‹7 、 œÈÉË.



v？



How much will it cost build access roads? !‡µ"#？ Will there be any environmental impact from paragliding here? $!º÷`%&ijSlm？ Will damage to trees create erosion? Will we be displacing any life forms? '()*º÷`%&Ú+‚,?-



./^0？



Are there any obstacles: power lines, towers, bridges, gullies, edifices º÷+,123：4ƒ5.6、.7、



8、„9?ºÂ:!;



Is the shape of the mountain suitable? Is it a draw, spur, saddle? „5º÷ûü?º÷¥„@？ Are there numerous foothills which may break up the airflow? º÷'bãABC�‚？ Will the foothills make it impossible to reach the LZ? ãAº÷`DEFG±²ôHoSZ�？ Is the slope angle suitable? between 2 5 o - 90 o IJSKÌº÷ûü？Lñ25-90Ì Is there sufficient height for soaring? º÷MøNOSPƒÌ？ Is it possible to obtain user rights to the land? º÷(QRûGS8？ Is a suitable LZ within range? HoâTUº÷ûüSZ�？ Now, clear an area about 15 mt X 15 and cover with a tarp Test fly under various wind conditions on beginner/intermediate wings.



* VWrXY(oZ15[\F&]Âk，^_`abn)¢Sùúcdef/hi¼ Use flight instruments to identify: 78jklm*cVWno： Sink, thermals, triggers, house thermals, possible routes, rotors, emergency landings, thermal cycles, wind shift patterns cZp、€�‚、q 3、r€�‚、(YS、‚、



Z�、€�‚sitÀ、ùúuÿS|0。



When selecting your TOZ, consider sources of mechanical and thermal turbulence / c£，¶—˜_ v‚ €�‚ ‚ Mechanical turbulence - obstacles in the upstream airflow from the TOZ can create unwanted turbulence on launch. The west wind is laminar. But the NW is obstructed by a small hill which sets up a rotor at launch. To Cheung, Ilan is an excellent training site except when the NW blows. A small hill sets up a rotor. Similarly, Saijya has a cluster of tall trees to the SW of launch which are responsible for many of the injuries on launch. Future accidents can be prevented by trimming these trees.



_v ‚-ncpFS 1 23，`DEc£ w ^) x¶S ‚-.。 yù º‚ zS ， {|y} ù£ k„ã5&l~2 ， óSR c £ ‚Sw^ 。 �€ �‚ ºƒ„… S½¾ ， (ly}ù|† £ k„ã5 &S‚；¢‡{ ˆn y‰F  ÂïƒÂS )Š ，  º% &'bc ‹Œ S �Ž ； üÌ �)� ， (‘’“ ¢ ” •S– Ì ^ 。



W



See pages 45, 46



——45 .46˜



NW



Thermal turbulence rises up to the TOZ, creating gusts. Sinking air on the perimeter of the thermal cone makes for a bumpy ride. A similar situation occurs at around noon time at most TOZ. This is why we seldom train new pilots at noon. Reduce this effect by planting the fields.
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W NW



Lift is better with higher mountains. Your site should be AT LEAST 150 meters above ground level. Large wide foothills can break up the wind’s lifting force and convert it into rotors. This is a formula for disaster. A forced landing in the foothills can cause the wing to collapse. Better to find another location.



·ƒ S„ ·ÖS ™° ，Ž›± Sôª¶n™ ” &150[ * 。
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Examine the area surrounding the LZ



¹�Z� �T ij



Consider sources of turbulence —˜‚Ž/ 1 . Mechanical turbulence _ v‚ trees and buildings upwind from the LZ will create uneven airflow



DE) ” ¡ S � ‚ w ^。 2 . Thermal turbulence € �‚ ‚



n Z �  ùº S ) * 、 ! ; 3 `



Rising thermic air in the vicinity of the LZ will create down drafts at the LZ



` DE Z �  S ž Z �‚ 。



Rising thermic air ON the LZ will cause wing deflations for the pilot



S  ¶ ³ 。



Z � � T » S € � ‚ ，



Z�S »€�‚`%&w



and make it difficult to judge the glide ratio of the wing  ¼*½ ¾  ¼ S ± Z ¿ 。 12k/h



4 k/h



Obstacles which might snag the glider



` DE ÀÁÂS 123 power lines . 6 trees )* kite strings ù ÃÀ R/C air craft ÄÅ _ tethered balloons � Æ other aircraft @Ak towers 7



Sources of mechanical turbulence:



_v‚SÇÈ Power lines . 6 other air traffic @ A   k buildings ! ; 3 trees ) * small hills k „ ã
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Prevailing winds can be offset by nearby thermal gusts. Look for possible thermal triggers nearby.



Éù(Y‹Ê S€�‚šù-. ËÌÍ (YS€�‚q 3



Sources of thermal turbulence



€�‚‚ S Ç È parking lots Î ‘  plowed fields Ï Ð S Ñ cemetaries Ò  large pools of water (create down drafts) wide roads ² Ô S  ‡ towns, villages ‚ Õ 、 Ö � river beds × Ø airports _



common at Saijya, or any LZ after cutting the grass { ˆ? @ A Z�n (X SÙÚ£ ú



ÂÓÙ



Make sure LZ is close enough for older wings on days when there is of no lift, Most paragliders have a glide ratio of 7:1. Plan for a sink rate of 4:1.



 r  n F ™ ° S Û úc ， YSÜÝ S¼  Y• 7  Z n Z �  。 Âb n S  ¼ Þ 7: 1S±Z¿， ¶*c Z p4：1¤ ¥ çà á 。
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You don’t want to prepare a TOZ that you can only use 1 month of the year, 2 hours a day. So, check the wind direction during each season, and throughout the day. Luyeh Taitung, has a good south wind from May through October, everyday, sometimes from sunrise through long after dark. But the rest of the year, the wind blows mostly from the north. Tiger mtn in Puli, Nantou, Taiwan has a suitable west wind 365 days a year But in the summer, it overdevelops by 2 pm and is raining by 4. Lion head Mtn, in Xr Dze Hsiang gets an onshore breeze from only noon to 3 pm in the winter, but all day in the summer. Because of steady temperature on the sea, coastal sites generally offer the best chance of stable airflow and steady wind speed and direction. A notable exception is the Taitung county coastal town of Taimali where it is either SE or NE and seldom directly onshore. A first or second world country will make long range weather history available online. Some third world weather centers will charge you. ( see next page)
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consider wind direction and speed during seasons and time of day —˜ö:vãÔSùþ ùý dominant wind direction by monthV¥�¶Sùþ4àr J



F



M



A



M



J



J



A



S



O



N



D



N NE E SE S SW W NW



wind direction by degrees/hour ùþr(Ì/£)



time 1/1/2009 1/2/2009 1/3/2009



1 20 298 46



2 292 57 325



3 81 149 79



4 264 277 347



5



7



6 4.6 43 43



275 52 44



8 207 31 27



9 360 37 44



45 196 46



10 295 299 79



11 12 269 5.6 291



251 241 277



13 253 293 255



14 240 294 283



15 211 305 297



16 201 55 290



17 199 70 258



18 217 280 239



19 295 1.9 63



20 249 293 95



21 302 322 89



wind speed Beaufort by hours ùý(ùf/ãk£) 1/1/2009 0.9 0.7 0.9 0.7 0.6 1.9 0.4 0.7 1.3 0.8 1.4 1.5 2.1 3.2 2.4 1.9 1.5 0.5 1 1.7 2.3 1/2/2009 0.5 0.4 0.9 0.7 0.8 0.9 0.8 0.8 0.4 1.3 1 1.2 1.8 2.1 2.2 0.9 1.3 1.2 0.7 2 0.5 1/3/2009 0.6 0.5 0.8 0.8 1 0.9 0.8 0.9 0.9 1.2 1.9 1.4 3.1 3.1 2.7 3.4 1.7 1 1.1 1.4 1.9



May June at Puli and Saijya



&、 ' Sóô v{ ˆ



Watch the sky If you are close to high mountains, look for early over development. These clouds will block the sun and reduce thermal, shortening your flying day. They will also be a source of cloud suck, a joy to advanced pilots, a menace to students.



Æ Ç Ôf Í4± ƒ „ÆÇ ýÀ  x ； ¦   ` ~    、 ^ Z [€�‚S ýÌ、  “/ Ô S   £ ç 。 ¢ £ § º  SÇÈ ，ºƒf w  ¿ S ! " ä º # � w S $ % 。
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Make sure that your up slope wind is genuine, and not the bottom of a lee side rotor. Watch clouds and birds overhead, tree tops at the top, smoke down below. Go to the top of the mountain and plant a large wind sock.



r  | „ J S ) º  ù‚5& SÍx；(òÔf ì S  ( ) ， „ )*  、 „ = cS*+ ÇÆÇ。n„ ,Ø ƒ - | ù .。



BAD!!!



Spur offers maximum opportunities for safe take off



„=Ûc®l abcS_`。



Wan Li, Puli2 ô、óô



Draw offers maximum opportunities for lift, but also turbulence „ < Ûc    ®l a Ö ™°， ¢ £§ / 0 ‚ 。



Pulióô



Saddle offers maximum opportunities for ridge soaring and top landing



>Û„1´ab„1NO vH¦Z�S_`。 Saijya, Kao Tai{ ˆ ƒ ì



One way to understand your potential TOZ better is to read the air flow paths: walk around the TOZ at intervals of the day, with various wind direction carrying a smoke torch or make small fires here and there using leaves. Watch which way the smoke goes. Or, place small ribbons on sticks around the take off zone. Use a fishing pole with ribbons tied on at different heights to measure the shape of the rotor and air flow. lmµnScSFGºm6 f�S‚5‡ˆ。n)¢£çn cº75，8 +9:; ?º78�=8?n@AB ，Coñ)¢ƒÌ*ÆÇ‚? ºf�S‚5£ú。 Sometimes the peak of the mountain offers the best of all world’s This site offers, top landing, ridge soaring and take off options in 360 o



 £ „ 3  ® l4ÖSTU；cPS H ¦ Z � 、 „ 1N O 、 * v3 6 0Ì S cFþ 。



Site development   



Proceed from macro to micro. ò Â ó k Cut your access road so that it does not cross the take off flight path.ä D  ‡ £ S @ ) c  ‡ ˆ KE 。 Clear the land to about 10 meters below the TOZ.   Õ F  Þ c   c F1 0[ º 。 Trim any upwind trees that might create turbulence. �Gù&(Y%&‚S)*。 Remove large stones, tree stubs, roots, etc. ' ( Â S + � 、 ) � 、 ) H 。 U se a back hoe or Bobcat to smooth out bumps, fill gullies, ruts



78IJ ? K Ú_Õ”& L M 、 N ” „ 9 、 v O P 。 Lay out a tarp and kite the glider to identify the “sweet spot” Q a b R  S M “ a Ö × Ø ” 。 Draw a ground plan for your landscaping to include



O= T PUV cW ç X ： Bathrooms åæ ç Amenity stands ‹7ç X Storage house D YZ Bungalow [\ Parking lot Î ‘ Pilot prep area wË Top landing area H¦Z � Ë Training area ½¾Ë Take off area cË Spectators area Æ ] Ë Gate Â ^



Shape the hill according to specs (see later page –) to create a laminar airflow



Hofç Õ(— —X˜)* _ % ‚ 6 S � ‚ 。 Lay PVC tube for irrigation. á Ø ` a  8 * b c 。 Lay wiring for any electrical or ground lighting. á Ø . 6 ® .k ?   î d 。 Cover the top with a light layer of gravel mixed with topsoil. „ _  e f + v r Ú g û S Ú + Choose a low maintenance grass suitable to your climate, with long runners and roots.  ü û / � h ij 、 k  ° Ö、) l • î C S  。 Either lay sod or plant grass runners or plugs.Þ  ? m n Þ 3 。



Shaping the take off zone cÕ| At the top of a mountain or on a spur, the 1/4 ellipse offers a shape which maintains a laminar airflow. You might notice that this resembles the leading edge of a wing. Think of your take off zone as a wing and you will begin to understand the desired shape. 25 meters on the top surface gives new pilots ample room to inflate, check, turn, load the wing and go. Remember, bigger is better!



n „ ? „=ÛS„5，1 /4o p 5 S q Û Û Ü l ‚ 6 S � ‚ r s 。± ? ' § t ”  l S p u  º 4 ›q|v ûó & 。 e ; c   â w &    ， 4 › ‹ Y l m F â c   S 5 Û x ¥ , 。 cr &2 5[ S¡Ì，® # � w ( * ¹ Ë 、 y z 、 5 z 、 a X  M SM ø f ç 。 { R… Â… ！



too steep }



too shallow ~



good Ö



better §



> 25 meters



Five concepts that will help you understand your take off zone:



&ƒ�€±�lmcS‚ƒ。



(A) Flow path - the path of a particle in the air �‚‡ˆ-f�ì„…S‡ˆ 。 ( B) Compression zone - the point where the air flow reaches maximum compression, and maximum speed (venturi)



†5Ë-�‚ÞaÂ5*vaÂýÌS ¦(‡PôPx) 。 Lift band - the airspace above the slope where lift exists ™8-ˆSºIJ FfõEnS »�‚ 。 Rotor - the point where airflow turns back under itself ‚-�‚n‰ƒ ¦yþHÏþphS�‚ 。



( C) ( D) ( E) Separation point - the point where airflow no longer clings to the surface



¥Š¦-�‚)–‹r&S ¦ 。



C B



D E > 25 meters



A



。 ，  moneybookers( doris _ 1978 @ hotmail . com ) 5 !。("#$moneybookers%&$'www . moneybookers . com*+) Doris and I have given the last 4 years to the development of these books. The info herein will prevent accidents, save lives and increase your income. We make the book available through download for free and hope that you will help to support us through your donations of at least 5 USD through www. moneybookers.com, account: [email protected] Thanks kindly , happy landings!



This cliff launch is fine for advanced pilots. But many beginners who train here may drop out early in the game. hƒ fwÇ¡ ™š 6 c   º ›  œ �S ， { º  � $ n4 ›  5 c ½ ¾ ( Y `  ž Â Ÿ @^   。



Sharp edge creates sheer forces Œ� Sš u� �° S w^ 。 Flat deck creates rotor turbulence. ”ì ´ DE‚ 。 Great difference in wind speeds ùýÿ  ‘’ 。 Narrow lift band ™ 8“” 。 Low airflow on the surface makes it hard to inflate the glider. c  r & [e S �‚S ³)•– � —˜ 。 High wind lift band Low wind



bad ) Ö



The same hill, but with a slope behind it allows the pilot some advantage over the low air speed. It also allows some of the air to cling to the mountain. ¢‡ Sæ ƒ„ã； {X&I J ， ( * ¢   w n ù ý · [ £  bñ S f ç ( * 7 8 。 ¢£ § ¢�‚(*• „ ó 。



High wind lift band Low wind



better· Ö



Step Take off does not work.



i£Û„ã)7



That’s much better. The sharp edge has been removed to allow the airflow to cling to the surface and drift back to help inflate the glider. It also allows the lift band to drift back for safer top landings. Also, the new pilot can be airborne before he clears the TOZ. This gives him/her a more relaxed feeling, a safety net, a better state of mind in which to learn.



c P¤� Ö：Œ�Sš u ¥ " ' ( ， S R � ‚ (  „ J þ X ^ � € c  – � 。 ¢ £ § ¢ ™8 þX F ¦§ ， SR H ¦ Z � � ¨   。 – $ # � w ( * n ©  c    & pª ¥ ™ f ； `¢ A/«  �,¬S ® w ¯    ° ， ± ¬ ² n  � ³ 。



best a Ö



The cliff ™ š Lift increases with the vertical angle of the slope...But a cliff launch is characterized by turbulence. This is not suitable for beginner pilots.



0 … „ J šS ¹ KÌ ， ™ ° º ¨ ； { º ™ š6cS¸ » ¥  ‚  x / 0 M  ， ^ ) ü û �$。



4 k/h



15 k/h



The bolster will create flat spots in the airflow making it difficult to keep the wing inflated. Also, the uneven running surface makes it difficult for the pilot to maintain even line tension. Fill in the bolster.



„ JpFS ´c， SR�‚ "  £ ” µ c Ç ； E S  ¶ ¼ * – � — ˜ 。 ó )”ÕS ·  ， §%&   w F G Û Ü  E S  À ¸ ° 。 >´c @ ¥N ” Y (。



The Sweet Spot a Ö ×Ø Too far to the left, the red glider catches the cross flow and has a wingtip deflation. Too far to the right, the yellow glider has a tip deflation The blue glider is perfectly centered on the airflow. Too far forward, leaves not enough room to turn around. Too far back is in the back draft, in the rotor.



a¼ š½¾ S×Ø， ò ñ¿ ù †  % &  Œ ¶ ³ 。 a À šÁ¾S×Ø， ¢ ‡   Œ ¶ ³ S £ 5 。 T ¾nSìí×Ø ， ¥ � ‚ a Ö º 。  p&´FMøf ç* ® y z 。 X &  —˜cž �‚ v  ‚ Œ £ ú 。



Reserve the sweet spot for training pilots. Û ÂaÖ×Ø Ã ½¾S�w 。



Finishing



aX



Õ



Surface of the take off zone c   r & To date, there is only 1 surface suitable for toz: GRASS



ôÄ，aüûcr& S Å # Æ ¥ Þ  。



Allows the rain to run off without causing saturation � D ü Ù ‚7 ó ) % & Ú Ç — V Ù ¥。 Soft in case of impact ‘’ ” • È m ， s  É Ê 。 Needs little maintenance )  l • î C 。 Self-renewing ²  Ë 。



Alternatives: ÌÍFJ： Astro-turf œ Î  Ï 。 Slippery, especially when wet Ð ± ， ¸ ¹ º c ü? Ñ Ò £ Costly Ó×ƒ 。 Snags on paraglider lines •  À Á Â Ô Õ 。 all of the water runs off Ù ¥ F G  Š 。 wood *Ö ： Easily erodes ×•ØÙ lines snag on the nails À /  Ú Û Œ Á Â splinters ÜÝ 。 Needs maintenance  ¶ Þ ß 。 Cement Ù à ： w^Èm´sá。 Too hard in case of impact Erosion below the cement pad can occur Ù à ec F Ú + ( Y ` â Ù ‚ ,。 Slippery when wet cü £ ´ Ð ± 。 Expensive ãä 。 Not easy to repair cracks å æ ) • Ë 。 Doris and I have given the last 4 years to the development of these books. The info herein will prevent accidents, save lives and increase your income. We make the book available through download for free and hope that you will help to support us through your donations of at least 5 USD through www. moneybookers.com, account: [email protected] Thanks kindly , happy landings!



Erosion control



âÙÅ



There are 2 types of water erosion that need to be addressed: Saturation - after many days of rain, the earth has absorbed a lot of water. Because it is heavy and loose, a large chunk of earth may slide off, especially during earthquake or tremor.



ª *c æ é Ù â Ù ú ¯ ： è ¬-û í ü X Ú Ç ŠlÂ ´SÙ¥，%& Ú+ ¬Ê ž K ， ó þ c ± 5，ü@ºý?ý5£。



Run-off - as the water runs off the top of the earth, it carries away the top soil.



‚ ,-Ù � Ž „ ç 8 f+þc‚。



Saturation is prevented by using leafy vegetation which will not allow too much water to reach the earth and by digging trenches and channels to carry the water away.è Ù ( * ¬  é Þ b < Þ3 ，S Ù¥
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A flat TOZ will be more prone to saturation than a sloped one because the surface water cannot run off. Carpet covered TOZ is more prone than vegetation. í _ ` S  r · Þ 3  r ” î 。 Vegetation with spreading root systems, runners, help to hold the earth together.
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Vegetation which has clump root systems do not help. ó Û H ð ô Þ ß ´ ) ü û 。 Tall trees with small root base get laden with water and topple over or slide down during rains and typhoons. ~Hj ƒ Â ) é ， n Â ü ? õ ù À ç ， ` Ž Ù ¥ % & ) * S ö ÷ ó ø ù 。
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Ground cover  r Þ ß Augustine (Florida) grass has wide leaves which allow water to run off and long thick spreading roots which hold tight and deep to the ground. It requires little maintenance and can endure the traffic.



 ( ô Þ) S < / ² ， ( ¢ Ù ± •  ‚  。
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Shrubs or bushes down the slope provide a safety net for anything that might roll down, helmets, balls, small children...



IJ *c é Þ ÿ ) ? b *。 ( / &    ； * ~ +,�S 3 r ， 4   、 Æ ?   。 Shallow grooves in the ground channel water into a PVC pipe which takes it safely to the bottom.
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These tight root elephant grass are NOT suitable for slope cover. The roots provide “channels” for erosion to develop.



¦é É ^¡S )üûén I J ， @ H @  þ È € ¡ âÙ S ^。 Doris and I have given the last 4 years to the development of these books. The info herein will prevent accidents, save lives and increase your income. We make the book available through download for free and hope that you will help to support us through your donations of at least 5 USD through www. moneybookers.com, account: [email protected] Thanks kindly , happy landings!



Surface of the mountain „ Sr&



grass covered terrain allows smoother airflow Þ $·ÖS�‚ 



If the wind passes over a grassy surface as it come up the mountain it will be stronger than a tree covered surface “¢S„JÞS�‚`¿Þ)SÇR¶ Tall trees ƒÂS)* Break up the air flow into turbulent eddies BC�‚^S@&¥‚ Reducing the effective lift Z[P™° Creating rotors on the take off zone %&cS‚ Bamboo is better than other tress /·@A)é Shrubs or bushes ÿ)?b* Root system can hold the soil from erosion H@YkÚ+*âÙ ^ Shrubs can catch things which happen to fall off ÿ)(*ò´ �cS3r Absorb the impact in case of accident ”• ^£([Èm° Don’t create too much turbulence )`%&ÂS‚x Tall grass ¡ô When clumps get large, they may tumbledown the hill



goodÖ Puli, Nóô} c



 ýÂ£(Y`S„J Root system does not retain soil b¥~H



Short grass “ô Good wind retention ÛÜ Good soil retention kjÖ
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bad) Ö Saijya{ˆ
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To cover your take off zone: _` c   r & lay staggered sod patches. Close the gaps on the vertical but not the horizontal. ( 3 )
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For better results, have your sod cut into long thin strips ( 2)
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For best results, trim the sod into crescents. ( 1 )
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(4 P1 )。



Water your grass at night to reduce evaporation.
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3 A small rut like this can develop from water erosion. They also cause disruptions to the airflow.



1
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2 Fill in these ruts when the first form. Watch the water flow over the surface.



5 &S  ÀY s « N”， ^ Æ Çr & Ù ‚ S£ 5。 Heavily trafficked areas will need frequent watering. Install a sprinkler system below the grass to spray or mist the grass.
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Cover your take off zone with grass to reduce thermal induced deflations.



The same rut after the rainy season.üö X“ ¢SÙ æ ^



Stagger your grass patches
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If you have little money but a lot of time, gather grass runners from the park. Bury them. Add water periodically. In a month they will begin to root and fill out in a few more months. Í4± › 'ä „ b £ç ，ª ( ) * Š Ê � ，> +,- cÇ oÀ %Ù。 . ƒ+, ª `þ ^H ， ) M÷ ƒ ª ` þ n 。



Ground plan TOZ
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Keep vendors far away from the take off area Do not compromise the safety and convenience of pilots for collateral industries.



0Ë 3 © c，) ¶ P   w  ‹ 7 ， ¥lÍ 456ó78 l   Vendors, entrance gate insurance sales, tickets, weather sensors



Preflight layout and folding area
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Top landing area H ¦ Z � Ë



Take off area cË



Bigger IS better, and safer. New pilots and tandem pilots need more space to get the wing under control before clearing the take off zone. Also, a good TOZ has ample room for top landing …Â … ， …。 #�wv › œ    w µ ¶ · Â S fç n c p，r  ³ QR /S Å 。 ¢£ S cµM øSf ç( * H ¦ Z � 。



Landing zone layout Z�áØ The ideal LZ is visible from the TOZ. It has no sources of turbulence. There must be a clean airflow with no wind gradient and no erratic ground thermal. It should have 4 - 5 areas of specific designated activity. landing, kiting, folding, parking, spectators, vending. There should be no motor aircraft sharing the LZ, R/C, motor pg, etc. FâSZ�µ(Žct�ó\，F+,‚ÇÈ。CDS�‚，Fùý£Ì ?)¡oS&€�‚(Px)。çØ4-5ƒ¸oSE5Ëõ：Z�Ë、RË 、 ¶Ë 、 Æ]Ë 、 0 。)(5°fk 、ÄÅ_、5°Œ F8Z�£ú。



lan d sho uld have no obstacles and shoul d acc om mo da te em er ge nc y la nd in g s Z �  ùY c ùº x F 1 2 3 * x Z�µ



150 mt



15 0 mt



U pw in d an d do wn w ind



Folding ¶Ë Web cam,G - _ Weather sensors � x Æ d xH Ø



Entrance , vendors §È、



0



Parking Î‘



The parking and buildings are placed off to the side to prevent their thermal development from interfering with airflow. Wind socks on each corner notify pilots when LZ is thermic. Folding area is close to parking area. This encourages pilots to get off the LZ quickly. There are no protrusive or sharp obstacles on the LZ. Fences are all made of ‘soft’ material; shrubs. The vendors area/entrance/office has a stand for the weather sensors. There is a natural ‘flow’ to the traffic at the LZ from the LZ, around the field, to the parking lot. The surface of the LZ is either slightly sloped, or has drainage to allow rain and water to runoff. LZ should be wide enough for 2 gliders to come in side by side with a margin of comfort and long enough for beginner pilots to make mistakes; 150 mt X 150 mt should be enough.



Î ‘ v ! ; 3 ç s ntš，*‘’@w ^S€�‚ - . � ‚ S ‚ 5 £ 5 。 Z� ã ƒ K � I , Øù.，JK w, Z�€ � ‚ L É S Û ú 。 ¶ Ë  ì ñ Î ‘ º， §¢wñ¶ /& X ( * M ý ©  。 Z� ) (  ´ M ? Œ �3�；T N§ùO8‘ ÊÖ ’ s 4 ÿ ) Œ 。 n 0 Ë/§ È/P ( ZËç�xd HØ。 ŽZ�  i Õ Õ ƒ  óô Î‘² ‚zS 5 6 。 Z�  & ¶ ) º  ¦ QI ， ªºìÙç X*‹ ü Ù Œ Y² ì M 。 Z� x  M ø S ² Ì ， (¢æ ¢£ ^ì、Rü ) 5 S h Z � 。 ó¡Ì ´ ¶ ø  � $ n Å)/£YMø£ ç ¨ 。 1 5 0[ ” F & ]Â k xT M*xU。



The training slope ½ ¾ ã cross section of training hill
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large flat area on top for laying out the glider 
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> 10 meters Â ñ10[ ¡






hill must extend back from the kiting area to to prevent students from getting dragged back



25 - 35 o



„ãX & @¥¨ * ï， * H  � w nR £Ž~°ó ß þ X V 。 25 -35 degree slope approximates the glide path enough that student pilots can avoid hard landings. Still, they can get off the ground. A stairway in the middle will facilitate walking up again.
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top view of various training hill shapes
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contour lines are 1 meter of height



3 Bow \ 5 effective lift is preserved
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NW



SW P ™ ° ß Û Â



1 dome p Û



effective lift is lost  P ™ °X , l



~10 meters



2 wall N 5



W



NW



SW 30% effective lift



3 0%P™°



30% effective lift



3 0 %P ™ °



Considering the tendency for the wind direction to vary, the Bow offers the most opportunity for new pilots to practice.



—˜ ù þ u ÿ Ž ] ， ´ \5   Ã^ # �w a Ö S ¾ ³ _ ` 。 Lift increases with height!! 10 mt may not be high enough at a low wind site.
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A good safe, well managed site will offer some of these facilities



ƒ
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designated areas for equipment deployment, folding, and take off



¥ áH èQç Ë 、 ¶  Ë 、 v c  Ë bathrooms åæ ç



separation between spectators and pilot space Š ©   w Æ ] emergency medical on site   è      8 r equipment repair on site    ¼ Þ equipment sales H è _ ` training and Internationally recognized certification ½ ¾ v R  (  a î trained, certified tandem pilots ‹  ½ ¾ ^ Ü b î  › œ    w reasonably new equipment ( ‹ S c # ç è insurance and waivers Û ] v  Â % food, drink, souvenirs > ? v d ƒ r shuttle bus TOZ and LZ c   ô Z � e Ç f ‘ TOZ at least 40 X 40 meters c   ô ª4 0* 4 0[ Â k no motor aircraft in the airspace f õ * ›  5 °   k markers for beginner pilots  f � w u { sites rated for required minimum skill level   Y ° ¥ f  on site simulator   h i k ç è recharge for radio batteries F 6 . h j _ – . k equipment rental ç è k l remote weather reporter 3  � x m D no dogs, kids, feces on the TOZ, LZ Z �  Y c   › ; 、 k ¬ ? ì n 3 。 manicured grass �ÕoSp shade q 



Policies, procedures and rule rs、tu 、 vä´ All pilots must be certified and can show it. wÜbî^bd Minimum certification fo that site a[¶¿bî Carry a reserve, radio, helmet ( with face guard)speedbar, harness with back protection, radio to designated site frequency. áv、F6.hj_ 、 (w6)、 ¨ýk 、 @ßxy 、



^S8ˆoz{p。



All pilots must buy insurance and/or sign the waiver wÛ]?|Â% Must obey site rules or be expelled.ëx}~ä´÷´�© Obey rotation rule. }~NOä´ Must complete a test to show they understand the rules of the air, ridge soaring, right of way,



/&dž*bd€lmfì~´、„1NO 、 vä´ Prototype and Competition wings are ( optionally ) not allowed.)�'H|vz{Å#( j) Wing must pass safety test. (visual check, line break, tears, porosity)



¼"¹d(t�¹d，À¾å 、 bB‚ 、 ¬�jŒ÷ƒWt) Training pilots must use other frequency. ½¾�wS8@ASƒ No motors in the airspace flown by beginner and training pilots.



�$?�w½¾£)(5°knfõì



All instructors and tandem pilots must show instructors rating.„¾v›œwá8ˆDwb No flying after dark or after the park is closed ÔïX?)Ëð…£)R No dogs or children on the TOZ. cËõk¬ ;)Rh§ Spectators are not allowed in the pilots zone. Æ])Rh§wË NO SMOKING!!:


‰qh§€�‚ìSwŠoNOFþ Safe distance is 2 glider widths. ¼çS‹©¥¡ÌSæŒ Pilots must announce “Landing!” and “Taking Off!” wñcZ�£�J"c、Z�" Markers on the toz indicate the launch window, to be kept clear at all times.cu¤‘£ç^0£ÛÜCD Flags indicate the direction of rotation on the ridge and whether top landing option is on or off.



n„1šçs’“，*u¤NOFþvº÷(*H¦Z�



remote toilet waste effluent ‚5”v•–3ìM



dig a pit 40 cm deep 2 x 1.5 mt —ƒ4 0( ¥ ¦2* 1 . 5[ ² S L line the pit with gravel to about 5 cmn L š Õ o ì W f + .5( ¥ place the pipe network on the gravel.n f + U ˜ , ‡ cover completely with gravel. – *f + /  _ `  cover with dirt a eQÚ plant a flower bed, something that likes urea
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The liquid waste will be filter through the ground and returned to nature.
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call for solid waste removal every 3- 4 months.



Ù
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2.0 mt



1.5 mt



~ 2 cm



use low water consumption toilet never put paper in the toilet.
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weather station



�xé



recommended sensors available are wind speed and direction, humidity, temperature, atmospheric pressure with wire or wireless transmission to ground station or telephone broadcast. internet webcam allows remote pilots to view the wind sock online !£ S 8(78x kd R ù ý 、 ù þ 、 Ò Ì 、  Ì 、 v Â � 5 ° S H Ø ； ^ ( ¬   6 ?F 63¤  ì ，? ¬  . ¥ Ô ¦ ñ 4 。 ‡ G- _(¢ 3F w ñ 6 Æ Ç ù . Û ú 。



webcam



ADSL uplink to website



service center



ê ë ìí



should include the following: x U V c W ê ë replacement batteries Ì § . ¨ battery recharge station . ¨ – . © food, drink, souvenirs and bathroom > ? 、 d ƒ r 、 v å æç line replacement service ( line stitching machine and inventory of line) À�§ êë(ª«_vè 8  À) fabric adhesive patches  b  a ¬  fabric for stitching (® Ë S b C sewing machine for fabric b C ª « _ karabiners ®i speedbars ¨ ýk sun glasses   ¯° hats, gloves, helmets  / 、 J x 、    quick links ±ý®i ballast bags, cockpits 5 ² y 、   ” ì catalogs from major mfgrs � ¶  ³ | ; sign up sheets for insurance, training, tandems Û ] r ´ 、 v ½ ¾ ? › œ  m µ r contact info for coaches „ ¾ ¶ · B C



Torrey Pines, CA, USA, premier hang-paragliding site in the USA certifies 10 % of all American pilots. Ample space for training, kiting, top landing, tandems, paragliding, hanggliding, R/C, equipment sales and service, food drink, bathrooms, camp site, beach Ÿ¨¸¹º»Torrey PinesžÀ¥±²³Ÿ10%SwùºŽ¦*Â6S。
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Bali offers over 20 km of smooth coastal soaring
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Kiting training and top landing on the take off zone, excellent for fast, safe, easy training



R vHZ ù(ñc h  ， º ±ý、 、 ÀÁ S½¾  。



photo:www.baliparagliders.com



Wan Li, Keelung - the sweet spot moves with the wind direction and wind speed. An examination of the contour shows how the separation point, compression zones differ from one side to the other.
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C B A



A good commercial site will want to be close to civilization and offer other activities for non-flying days. From Tigerhead Mountain in Puli you can fly to your hotel, KFC, 7-11 or MacDonald’s. It is visible from the entire township below. Hot springs and other recreational activities abound.
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Not all activities on a TOZ are compatible. A well managed site will designate certain spaces for specific activities.



^E5ùüûnch，ƒ FS`nCoËõh¸oE5。 NO smoking. : + Spectators. Æ ] Pilots only.   w Ë Kiting area. R Ë Folding area. ¶  Ë No dogs. :  ; h § Tandem landing and staging.› œ  Z � Œ h Ë Parking Î‘ Ë etc Œ Œ



Under the right conditions, at To Cheung, anything is possible. nûüS£ú�€�‚，+,Ïùº(YS。



To Cheung, Ilan - large, LZ visible from the TOZ, smooth airflow make this a good training site. The drive up is not too long. On the down side: the convolutions in the slope distort the airflow; water erosion on the surface, need a grass field for landing to keep sand out of the wings . Obstruction on the NNE causes wind to go turbulent. Not safe for beginners. Season is too short, �€�‚ÌÂSZ�ŽcªÌR，¨ @”¡S�‚‹&ªl S½¾；cS‡
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B



C



A This flat top TOZ above a cliff presents turbulence from the cross winds coming in around the trees at point ‘A’ The sharp angle at “B” separates the airflow making inflation difficult for beginners. A wide span of foot hills eat up the ridge lift below. 200 meters away is a nice dome shaped peak with 360 degree takeoff from a gentle slope. Still, this is the best XC site in Taiwan. “ C “ marks the sweet spot. !sn™š ”ìScn¿ù£` |)*Aó%&‚。Bº�KS�‚¥ÐŽ›�$)Y•7S³–�—˜。ÔÑ ïSãASR„1ùBÜ； n‹©200[ºƒ(360Ìi|cSÆ|Û„3。¦ÆºìöaÖ…†。C¥aÖc×Ø。



power lines should be removed .6Õx'(



B C



A



Tiger head Mountain in Puli, has 2 options A - the short take off, steep slope and 3 types of turbulence are not suitable for beginner pilots, no wind or light wind conditions. But this a great location at the end of the day for demo- flying. It is also excellent for advanced pilots who like to get high FAST! B- long take off, shallow slope and laminar air make this more favorable to new pilots. It is also a favorite for top landing.
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2 approaches to yard work. ÕF Ï Sæé F6



2 years of dedicated service and you end up in the soup



ÖÉÎ#æSÂ



ä&¥×ØÙßÚcÛ



2 hours of dedicated service and you end up in the sky
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Wan Li, Keelung take off zone. has an excellent slope in 3 directions, smooth ocean breeze, large LZ, easy drive up, top landing. With some yard work, management and erosion control could be the prime training site on Taiwan.
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LuYeh Kao Tai is one of the few sites where a coach can visually track a student pilot from the take off to the LZ clearly.



ë † ƒ ì ， º ª n „¾ ( * n c   ß à Æ Ç � ^   w  Û ú S   。



But the steep slope and short slope make it challenging for new pilots. {} “SIJ，h#hwóºéÑá



This training slope at Lu Yeh was a good idea. Neglect of the ‘big picture have resulted in some design flaws. The slope is too steep. Pilots get lifted off before they are ready. The walk up is difficult. The parking lot creates a thermal. The up wind hill creates a rotor. The combination is dangerous even for advanced pilots.(The pilot in the picture sustained a rib injury when he got lifted by the thermal, then sustained a deflation in the rotor.) Grass sleds share the hill. These activities are not compatible. The obvious solution is to move the sleds to the area which is not suitable for the paragliders.
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Doris and I have given the last 4 years to the development of these books. The info herein will prevent accidents, save lives and increase your income. We make the book available through download for free and hope that you will help to support us through your donations of at least 3 USD through www. moneybookers.com, account: [email protected] Thanks kindly , happy landings!



A These thermals alter the air currents at both the TOZ and the LZ. The foothills at “A” break up the air flow eroding the glide out when the thermal turns off. ¢ ì ¤ S € � ‚uÿ lcvZ�Sf�‚ 5。 /€ �‚ÂŸ£，ã ABC � ‚^ S R  ì íc Z 。



Within ½ a second, the pilot is 30 mts above ground level in a turbulent air flow. This presents 2 control problems; wing control for the pilot, emotional control for the passenger.
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After10 seconds, the pilot is still less than 10 mts above ground level, which eliminates the passenger’s control problem, in a laminar air flow, which eliminates the pilot’s control problem. n1 0îï X，w`n ©& ª ñ1 0[Sfì，
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about the authors: ðñ#$ Malcolm Vargas has been a teacher for 27years. The consummate eclectic, he has enjoyed dozens of other professions ranging from small business development to international trade. His academic background is psychology and linguistics. He now studies General Systems Theory. He and his wife, Doris, Yi Hsuan Wang are co-authors of the first comprehensive Chinese language Paragliding Training manual. www.learningparagliding.com He has flown every site in Taiwan and has pioneered over 35 additional sites around Taiwan island, many of which have never been flown before. He came to Taiwan in 1986, learned to fly paraglider in 1999 in LuYeh, Taitung. He worked with the local coaches there on training, equipment acquisitions, importing, site development. After leaving Taitung, he moved to Puli where he opened the new Tiger Head mountain site. He went to study instruction at the prestigious Torrey Pines Gliderport in La Jolla, San Diego, CA. Living on Tigerhead mountain, he compiled the text and drawing for the book. In 2006 he met Doris, taught her to fly and self-published the first edition in Chinese. Together they are looking for the ideal training site from which they can model International site management and training techniques. Together they continue to teach English, paragliding, write, and volunteer at various NGO’s around Taiwan.
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