
1

Lightning Lightning SideSide FlashFlash fromfrom the the 
Tree: Some Physical ModelsTree: Some Physical Models

Third International Symposium
„Lightning Physics and Effects”

Vienna, 14-15 April 2008

University of Science and Technology, 
Krakow (Poland)

Department of Electrical Power Engineering

Marek Marek SzczerbinskiSzczerbinski
Tomasz Tomasz WojdylaWojdyla



2

22

SIDE FLASHSIDE FLASH IS ONE OF THE MOST IMPORTANT PROBLEMS IS ONE OF THE MOST IMPORTANT PROBLEMS 
OF HUMAN DAMAGES BY LIGHTNING. THOUGH SEVERAL OF HUMAN DAMAGES BY LIGHTNING. THOUGH SEVERAL 
GUIDELINES STATE THAT YOU SHOULD NOT BE NEAR A GUIDELINES STATE THAT YOU SHOULD NOT BE NEAR A 
TREE WHEN THUNDERSTORM ACTIVITY IS HIGH, LITTLE IS TREE WHEN THUNDERSTORM ACTIVITY IS HIGH, LITTLE IS 
KNOWN ABOUT THE NECESSARY CLEARANCE KNOWN ABOUT THE NECESSARY CLEARANCE 
QUANTITATIVELYQUANTITATIVELY. THERE ARE DIFFERENT STATEMENTS OF . THERE ARE DIFFERENT STATEMENTS OF 
SAFE DISTANCE NEEDED TO AVOID SIDE FLASH, SAFE DISTANCE NEEDED TO AVOID SIDE FLASH, ee..gg.:.:

* * ““A side flash of roughly A side flash of roughly 5 m length5 m length may occurmay occur”” [[V. V. RakovRakov, M.A. , M.A. UmanUman, , 
““Lightning Lightning –– Physics and EffectsPhysics and Effects””, Cambridge University Press, , Cambridge University Press, 
Cambridge,UKCambridge,UK, 2006, 2006..]]

****””Do not go close to or under trees Do not go close to or under trees –– safe distance is safe distance is similar to the similar to the 
height, height, or at least a few metersor at least a few meters from the longest branchesfrom the longest branches”” [[““Lightning is Lightning is 
tthhreatingreating –– what to do?what to do?”” Draft of the Lightning Safety Brochure, COST PDraft of the Lightning Safety Brochure, COST P--
1818]]

*** *** “’“’Cone of protectionCone of protection’’ from from treestrees and cliffs is an arguable concept and and cliffs is an arguable concept and 
has no place in lightning safety education anymore. has no place in lightning safety education anymore. ……Instead we need to Instead we need to 
teach the 50 m leader search distance conceptteach the 50 m leader search distance concept……If someone is within 50 m If someone is within 50 m 
of a significantly higher object, they have a greatly reduced chof a significantly higher object, they have a greatly reduced chance of being ance of being 
struck directly. You can still be struck, struck directly. You can still be struck, especially indirectlyespecially indirectly, but the , but the 
chances are reduced. The 50 m concept works best with cliffschances are reduced. The 50 m concept works best with cliffs…… The 50 m The 50 m 
concept does not work well for trees because the base of the treconcept does not work well for trees because the base of the tree e 
may send out surface arcsmay send out surface arcs”” [[NOLSNOLS’’ ““Backcountry Lightning Safety Backcountry Lightning Safety 
Guidelines", InternetGuidelines", Internet].].
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NOLSNOLS’’ ““Backcountry Lightning Safety Backcountry Lightning Safety 
Guidelines"Guidelines"
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NOLSNOLS’’ ““Backcountry Lightning Safety Backcountry Lightning Safety 
GuidelinesGuidelines ((veryvery restrictiverestrictive))
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DefandorfDefandorf, F.M. Electrical resistance to the earth of a live , F.M. Electrical resistance to the earth of a live 
tree. Power Applications Systemstree. Power Applications Systems,19,1956:156:1--44
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TheThe DefandorfDefandorf’’ss parametersparameters areare rightright
BEFORE BEFORE thethe lightninglightning strikestrike……

But AFTER But AFTER thethe lightninglightning strikestrike??
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ResistiveResistive voltagevoltage drop drop alongalong thethe currentcurrent
pathpath……
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T. G. ENGEL,  A. L. DONALDSON, M. KRISTIANSEN T. G. ENGEL,  A. L. DONALDSON, M. KRISTIANSEN 

The Pulsed Discharge Arc Resistance and itsThe Pulsed Discharge Arc Resistance and its
Functional BehaviorFunctional Behavior, , IEEE TRANSACTIONS ON IEEE TRANSACTIONS ON 
PLASMA SCIENCE, VOL. 17, NO. 2, APRIL 1989 PLASMA SCIENCE, VOL. 17, NO. 2, APRIL 1989 
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ResistiveResistive voltagevoltage drop drop alongalong thethe currentcurrent pathpath ofof
22 mm

UUR(2m)R(2m) = 200 = 200 kVkV ... 400 ... 400 kVkV

InductiveInductive voltagevoltage drop drop alongalong thethe currentcurrent pathpath

UUL(2m)L(2m) = = upup to 400 to 400 kVkV
(L=2(L=2··22··1010--66HH, , currentcurrent derivatederivate = 10= 101111AsAs--11, as 5% , as 5% quantilequantile))

SAFE DISTANCE: 1SAFE DISTANCE: 1--2 m2 m
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ResistanceResistance ofof groundinggrounding??
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StreamerStreamer dischargesdischarges inin soilsoil phenomenaphenomena
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CONCLUSIONS

1. 1. SafeSafe distancedistance isis strictlystrictly determineddetermined by by soilsoil resistivityresistivity andand
DENSITYDENSITY; ; areare possiblepossible streamerstreamer dischargesdischarges oror notnot……

2. 2. ThereThere isis neitherneither anyany quantitativequantitative formulaformula nor nor generalgeneral solutionsolution ofof
thethe problemproblem

3. 3. TheThe guidelinesguidelines oughtought ((mustmust?) make ?) make allowancesallowances for for kindkind ofof thethe
terrainterrain andand soilsoil..

4. 4. TheThe quantitativequantitative recommendationsrecommendations mustmust be be basedbased on on statisticsstatistics ofof
fatalitiesfatalities andand lightninglightning electricelectric shockshock accidentsaccidents..
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Thank you for your attention!


