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Rain Engineering in the Singapore DrySeason, July 1988

Trevor James Constable
by

nimary cnergr 6ia -rgincering crycrim€ots
conduted by ne ofr Singporc Island in February
of 198$ datelo1lcd tec[niques forengincering rain,
vLhdly at wi[, fuing not of tbc Siagapore ycar.
kt€r t€sts after ny dcpartmc, carrford out by ny
Singporc areociatq fulty cofirmed the practica-
bility of the F€bruary d€r,elopm€nt& Singaporek
dry rcason, with sharply reduced rainhll in ftne/
July/AuSurt, rcnaincd an rmanscrc,red t€chnical
questbn, with its partictlar rct of conditions. hoj-
ect TANGO wac accordingly organizcd by our
company, as a private r€s€arch v€nture, to dcvelop
primary energr rain engineering technique* for the
dry searon in SingrFore.

Succesefirl results rculd be connacially appH-
cabb in otbct equatmial and n$topical cavftm
ncmbcdcriledbyrty-
rctrodiEoftia.fhL
U.S.-darlqpcdrcrlnn[
o5l har b€eir cryortcd
duing Anerfuab owa
'tsig Dry," ar a rcrult of
prohibitftte liability law-
sdtri*swithintbttsh.
Oorcomitatrt politico-
bgrlpoblems arcless amcnablc to control th"n tbe
seatbcr, and na&e it inpoesible for the pioneerr to
debirdintbcenbeoftbeAncrftanpeode"

Thc lsftrr tso weeb of July were eclec.ted for
TAI{GO a rcuglly oincidingwith ttr middlc of
tbedryrearo. Ccrtainpenmageaofirnquectioned
integdty in Siagipotc *€r€ advilcd in advance of
theprcject Alwqe crtcrnct toourconpany. The
rndn spafts3 c-'rgirrcering udt, appruimStely ths
size of a hunan hcad, war placed aboard a 46foot
Ilstt€ras cabh cuircr. Auilary, fted-bascequip
m€trt was iDrtall€d atop a 3l*tory buildiag on the
eoutherly ehore of Singaporc fdsd. An Apache
\Ertical uDit wa3 op€rstcd rt corpcatc HQ in the
Loyang arcc, west of Ch'nE airporL

Success/i/ rasrrfis wotld E dynmet-
cidty applicable in otlnr equatuhl aN
anbfropical environrnenb hrdwiled W
dry.season dillicufiw.

Marine nobilc operatbne conneoced 19 July,
A8& By22ftly, 1988, m cecircqeraing ffi
had been worted out The aftemoon radar plotr
from Changireatbcr radar ehow the cffec-tr on tho
region of tbe prinary energ crrg'rreering rtrata-
gcmc cnplqrcd. Thc plots betm 3fr pl and
6d)0pnrhowtlcdininution of thc apcretioor rr the
boat bcadcd back ftrom Indone*ian wat€rl toward
Changi, folocrcd by tbc rapid rbc ofrain formationr
as our '"T' technique *zs e,mpb3rcd drr eact of
Singporc ldand betwn 5fr po. and 6$0 pm.

lbe pdmary eoery netho& eryloyed are higfly
proprietary,butearlierdircloeureemomnercially
rcIearcdvideotapeq containnuoeroue."-J.lcrof
engpeercdrainfurrmatimrbccmingSELF-REff-
rcrcING. ThL actiw rtatc wr rcw cngincs€d

imo thc &yrcason con-
d:ri.tndslryryucmd
rolhcrn ltalrpil A
protraAed thunder and
t$tnirybocagccoad
tbat q,€nin& urtich h-
dtrLd nrmcrul mriker
withidz0onet€$ofthp
Apache unit at Loyang.

A itout ts€c at thc cotrance to aoryorlto HQ ruc-
ombed to a conbiutlm of lightniag rod g*ty
locslwind&

One oftbc dbtiagubhed SingaFnrrprnr who had
b€€o appfo€d in advance of our operatbnr, rc-
aeiv€d fdoeful Foof of thcir efficacy. Storm winds
dppedrncqe,nsiwcanopyfromoneofhbburinas
cnt€ryrin. Singaporc b no cranger to vbhot
tropical *eather, but urforccast thudcr ad li$t-
ning in thc niddlc of thc dry eeason ir unurual

Thc enruing dirturbanoes oo 23 July 1988, wc
kept actire bt, judiciorrs use of the fted$are uaitr.
The rituatbn wac thetr p€rnitt€d to rubcide albw-
i4g for a utional boliday Eod with thc purpocc of
th€o mbiog a cccond, rimilar requence of crrcnts
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*n'#m,HrffiffiroffHfffif*?", 
1^ffitrJ'H'atrons.vsreco{ryte<rthatds}"

thc rccond \rcntwr. ov€rnight optarcos.Efz6 ony r""-" -"ditio* quic&ly reatablished them-

July witb fred+ace -it r. "i;-;t 
triggering an cehes,with anormalZiutynorning Ueing aback-

ffi ,ffi',mff;"ffif- HtriH'"n"Hffiffiffi PTffi
ffi ffiffi#C*#H"# ni"rmml*mw"""tr'ffii
Dtots €ifi€d that a moisture airetion Ui aet|"f- rcri"".of-tr"ntnaous deluges ensued ou the 28th"

loea in tte northc,€st qr"o""ia'#." sGGL touttioo io a f.rther 59'9 m'n into tbe do*mtow!

tic "r,-,,bout *", ,"r,- a,rJ*iri.-tol-dang sios"dtt tti" g"uge ryhg a total of 1148 nn

-ttr-ro-iogofttezstt,rr"iii#lJJa-tt-ati 
ror-tni pr";e"t rtri6a ttt;frffi^#%

ffiigt d.*i"f p"t Withatnnstatornotargerthanahuman. #iffi-o ro avtH;rt*-r*,*, head, ndar corfirms .ltat we raisect seasonda's'

tbnrt p,rodroed vidbb 
"oint 

SO,@O square kitom-etres of r€lin vital tunctimal in'

rhowrinto-thcrcrer- mass over Singaprc, MaliWia and ffi:flU*rm
Hffi#ffiffi nortlprntndonsia'inthedryseason' ffi-r;'ffi#H

€t, ad ct€ar,Sin-
gapore citl ia a long 

- 
Thrs ended 

'AXCO,

By noon' thc gYq?at

ffi tr## ;s:,rmsr"f""Hffij"*m::ro
ffiffi'ffifr'##*Hs'#fl*ffiffffi,'*" n*
ilH,t-m';c*"'v*iltil*.,i1cl-g Y1gff.tffiffiH:P#ff#
iffit"-*.*tn"*ritlopecinelv' At1lfl doubt

"-- 
ttre rab marr ticr entiretyG tne iorth of tbe qrc"* t-be emttny taddd ad Frsbd fuot$

c8t-v€3t Chrlrgi rrecor. ligboing ls stri$nft !y t" i'1"t-t' Bv means oi such engineered inploofiie

aom, tbe hr4e blob har oo""aGU south oi th; rrcrtice"- comorehensive reversats of droughtcanbe

cd_rEst changi v€ctor, J.J;;;r a *s,rtf ioiti"t + -d ptouably sutained- sagacious use of

rtrtcrn singporc. rr4.6tilq;tutioigeometricstructurespermito

ounpocialirert.T-tecbniquewasinplementcd io ttr-!."r iotto' ana in the here'now' weather

br 1225. Thc ld)0n -* pr{tHTffiF roainoti"o "o " 
*sle Dot feasible with cbemical

tbcraiamsreouth.rtn "*iffi'tHilg;;;. 
oo"teatioo. rh.tatteristhegot€rilnent'su$tain€d

Lfuhtninc (urow) cootinuea #;;fiffil*i neooa that atcorbs orer $1(n mfion annualty in

ffi;;;;;'*as-nwnotontyeocroachingon theusA"

ffiI#ffitrtrffi *rffiff'9ffi"ff*",iffi"ffi
Thc draoatb soeop was "idtr"t ,"d ;ffi iilo."tto 

"r 
t"io mass orei singapore' Ii'rahylirr

gFpb€4asthEr€op€rat.,reu&iffiptgi,".pry *aoottlooroooooir,inthedryreason Theen-

anfotariringwind.d*".h"*ascmdrctedonthebcbtbatthevpafu
By Z{n pm, Sinppore Island war engulfed, and i 

" 
n-"fr"o"t pbpi""t erpressioa of tbebiogeomet-

rowEr.vE nr-iogr1rpr.il"J"ffiriotJro." ttJtioor'tnlunderlyingether. weatherengi-

tbc monrtcr of o.r *r **6iil"-iAt S;- nteting unoc""tror isthur approaaeafruifullyvis

boatagrormdmao*r- aatrigl"i"'tti;h"; oculoieoleql9p"turyr.*ry:lchenicalsorra-
viribilitv.SinclDoren-a*.ii#".ot;il;dl aiutloo"rexco'*"tanotherstepalongtbcbioge'

;ffi;fiE rh"-.ffidrl doc,otovm rain puge ometricpatb'

P9fio Z ff{,utttf,ff{,cffiftr 1 8c T[r'tuttd d ffid lrtrch
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