
REQUIREr1ENTS FOR AR_CTIC ICE AND OCEAN WFORr-1ATION 

IN 1969 AH EVENT OCCURRED THAT \WULD SEND f\ MAJOR SHOCK ~/f\VE 

THROUGH THE CANADIAN ARCTIC AND WAKEN A SLEEPItlG GIANT - THE 

HYDROCARBON RESOURCES LYING BENEATH THE THICK I1ANTEL OF ICE 

AND SNOH, 

THE DISCOVERY OF OIL ON ALASKA'S NORTH SLOPE IN THE LATE 

1960's LED THE US OIL INDUSTRY TO SEND THE SPECIALLY-DESIGf'j 

TANKER SS NAfmATTAN THROUGH THE lJORTHHEST PASSAGE IN 1969 

TO PRUDHOE BAY, AS A CONSEQUENCE. OUR GOVERN~'lENT SAH A NEED 

TO PRESERVE CANADIAi'l SOVEREIGiHY IN THESE HATERS, THE 

FOLLOHING YEAR) CANADA PASSED THE ARCTIC I'IATERS POLLUTI011 

PREVENTION ACT AND CLf\rr~ED JURISDICTION OVER \~ATERS UP TO 

100 NAUTI CAL I'll LES FROf1 ITS ARCTI C COASTLI NE, LATER THAT 

YEAR) f'lANHATTEN EMBARKED ON A SECOND VOYAGE THROUGH THE 

PASSAGE ~jH I CH ~/AS LESS SUCCESSFUL THAN THE FI RST AND ONLY 

COVERED THE EASTERN HALF OF THE CANAD I AN ARCTI C ARCH I PELAGO , 

SINCE THE r'1A[~HATTAiL THE ARCTIC HILL NEVER RETURN TO ITS 

EARLIER TRANQUIL STATE, 

THESE EVEfHS HERE THE FORERUNNER OF CURRENT ACTIVITIES IN THE 

CAi'IADIAN ARCTIC AND SIGNALLED- IN AN ERA OF EXPAnDING HlVEST­

~lENT AND EXPLORATION BEGINfUNG u~ THE MACKENZIE DELTA MID 

LATER EXTEND I NG uno THE BEAUFORT SEA) HIGH ARCTI C AND EAST 

COAST REGIONS, IN ORDER TO ACQUIRE SCIENTIFIC AND TECHNOLOGICAL 

DOf1It1ANCE IN THESE CRITI CAL AREAS) THE GOVERtmENT PROCLAIr1ED 

IN 1973 THAT "CAliADA--SIlALL .ACH I EVE \'IORLD- RECOGtH ZED EXCELLENCE 

IN OPERATIONS ON A BELOH ICE-COVERED HATERS") INCLUDING INITIATIVES 
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IN SUCH AREAS AS VESSEL DESIGN, ICE TOIHNG TANKS, ICE-RESISTANT 

STRUCTURES, REf'10TE SENSING, ENVIRONMENTAL FORECASTING AND OF 

COURSE DEEP HATER DRILLING AND OIL POLLUTION COUNTERf1EASURES. 

THE DISCOVERY OF OIL AND GAS IN CANADA'S ARCTIC IN THE 1970s 

LED TO AN ACCELERATED CONCERN OVER THE TRANSPORTATION OF 

THESE RESOURCES TO ~lARKET. THE MORATORIUf1 ON A f'1ACKENZIE 

VALLEY OIL PIPELINE RESULTING FROr1 THE BERGER COMf1ISSION 

DROVE THE BEAUFORT SEA CONSORTIUrt LED BY DOME PETROLEU~l TO 

CONSIDER TRANSPORTATION OF THESE RESOURCES BY THE TANKER 

ALTERNATIVE THROUGH THE NORTH14EST PASSAGE. CI SHOULD ADD 

THAT THE MORATORIUr~ HILL BE OVER IN THE 1980s AND THE PIPELINE 

IS I~O\ll BEING RECONSIDERED.) FOR NATURAL GAS, THE ALTERNATIVE 

TO THE POLAR GAS ROUTE IS THE LNG TANKER ALSO THROUGH THE 

NORTHvlEST PASSAGE. THE ARCTI C P I LOT PROJECT CAPP) \'lAS 

ESTABLISHED TO TRANSPORT GAS PIPELINED TO BRIDPORT INLET ON 

r'1ELVILLE ISLAND FROM THE HIGH ARCTIC AND THERE LIQUEFIED FOR 

TRANSPORT BY ICE-STRENGTHENED LNG TANKER TO A GASIFICATION 

MD STORAGE FACILITY EITHER AT GROS CACOUNA, QUEBEC OR 

r'1ELFORD PT., N. S. I SHOULD STRESS THAT BOTH THE DOf1E AND APP 

TA;~KER ALTERNATIVES ARE PROBABLY VIABLE ONLY IF SHIPPING 

CONTINUES YEAR ROUND. 

THE NEED FOR YEAR ROUND, ALL-~fEATHER SHIPPING THROUGH THE 

NORTHHEST PASSAGE OF CARGOES THAT COULD ENDANGER THE EiNI RON­

HEfH Ii~ THE EVENT OF AN ACCIDENT PRECIPITATES AN URGEN REQUIRE­

['lEiH FOR MORE EXTENSIVE AND If1PROVED ARCTIC ICE AND OCEAN 

INFORt1ATION. DURING THE HINTER r10NTHS, THE USUAL AIRCRAFT ICE 

PATROL SERVICE COULD NOT BE CONTINUED DUE TO DARKNESS AND FOUL 
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FLYING HEATHER IHTHOUT BETTER SEf'lSORS AND ~10RE AI RCRAFT TO COVER 

THE VAST AREAS IrWOLVED. THESE LATTER ASPECTS SUGGESTED THE 
USE OF RADAR I'IHICH CflN PEi;JETPJHE-DARKHESS AND CLOUDS TO SUPPLANT 

. . r". . I . 

HUf'lA:~ VI S ro~J AtlD THE USE OF A S/\TEU.:ITE PLATFORf1 TO 

PROVIDE THE NEEDED CONTINUOU~ COVERAGE OVER V/IDE AREAS. 

THUS RADARSAT WAS BORN, AND THE HORK I I NTEND TO sur~r1ARIZE 

FOR YOU TODAY HAS SPONSORED BY THE RADARSAT PROJECT OFFICL 

OPERATED BY THE FEDERAL DEPARTf'1ENT OF ENERGY, MINES AND 

RESOURCES, BUT NORKmG UNDER THE DIRECTlotl OF THE ATf10SPHERIC 

ENVIROfmEfH SERVICE'S ICE 3RNlCH. 

THE WORK BEGAN IN EARLY 1981 AND CONTINUES TODAY. THE INITIAL 

ACTIVITY STARTED BY SCANNING THE ENTIRE USER CQt,1MUNITY TO 

ESTABLISH A BETTER UNDERSTANDING OF USER NEEDS AND THE HARD­

CORE MItW1AL REQUIREr1ENTS OF THAT COMMUNITY FOR ICE A['m OCEAn 

H1FOR~lATION. TABLE 1 LISTS nlE SEVEN USER GROUPS. 

AT PRESENT COAST GUARD NEEDS ICE INFORMATION IN THE ARCTIC 

DURWG SUf1f'lER r'10NTHS TO SUPPORT THE RE-SUPPLY, EXPLORATION 

Ai'm GENERAL SHIPPING, AND OFF THE EAST COAST AND IN THE GULF 

OF ST. LAHRENCE IN THE HINTER f'101HHS TO HELP ~1AINTAIN GENERAL 

SHIPPING Hno EASTERN CANADIAf'l PORTS. OCEAN INFORl"lATIotL 

PROVIDED BY THE CANADIAN DEFENCE FORCES r'1ETOC CENTRES ON BOTH 

COASTS I S NEEDED BY GENERAL SH I PP I NG AT ALL TIf,1ES OF YEAR, 

PARTICULARLY IN THE NORTH ATLANTIC AND LABRADOR SEA. 

I HAVE ALREADY f1ENTIONED THE RAISON D'ETRE FOR THIS vlORK HAS 

BEEN OIL AND GAS SHIPPING. OFFSHORE DRILLING Arm PRODUCTIOn 
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OPERATIONS ARE SITE SPECIFIC AND REQUIRE SUCH INFORr·1ATION TO 

ASSIST Ir~ THE FORECAST OF ICE AND OCEAN CONDITIONS IN ORDER 

TO PLAN OPERATIONS, Af'ID FOR SAFETY. THE PRINCIPAL ENVIRONr1ENTAL 

HAZARDS OF OFFSHORE STRUCTURES ARE THE H1PINGEMENT OF PACK 

I CE AND I CEBERGS) ~'iAVES AND HIND. 

FISHERIES OPERATIONS NORMALLY ARE CARRIED OUT IN ICE-FREE 

WATERS) BUT THE DEEP SEA FLEET IS INCREASI~GLY BECor1ING 

INTERESTED IN THE LABRADOR FISHERIES WHERE THE BEST FISHING 

NECESSITATES BEING THERE WITH THE ICE. 

THE AES NEEDS r'lORE OFFSHORE OCEAN DATA TO SUPPLEf1ENT ITS 

CURRENT SOURCES HHICH ARE r~AINLY SHIPS OF OPPORTUNITY) DRILL 

RIGS AND A FEYl BUOYS. IHND) l'iAVE AND SURFACE TEMPERATURE 

DATA IWULD IMPROVE THE ABILITY TO MODEL AND THUS FORECAST MET 

AND OCEAN PARAf~ETERS 1'10RE ACClJR~TELY THAN AT PRESEiJT, 

WHILE i'lATIOi~AL DEFENCE DOES NOT NORMALLY OPERATE HHERE ICE IS 

ENCOUNTERED) EXCEPT TO SUPPORT FISHERIES SURVEILLANCE. SEARCH 

AND RESCUE AND ENVI RONMENTAL Ef1ERGENCY ~lEASURES, IT DOES 

OPERATE THE f1ETEOROLOGICAL AND OCEANOGRAPHY CENTRES (f1ETOO. 

THEY BROADCAST IIAVE FORECASTS, SEA SURFACE TEr~PERATURE AND 

OCEANS FEATURES SUCH AS INTERNAL HAVES AND THERMAL STRUCTURES 

TO ALL CIVILIAN AS vlELL AS f'lILITARY USERS. 

ICE Aim OCEAN RESEARCHERS HAVE HIDELY VARYING INFORf1ATION NEEDS) 

SOME OF vlHICH PARALLEL THOSE DESCRIBED ABOVE. ALSO THERE IS A 

REQUIREMENT FOR ARCHIVAL INFORr1ATION AS \~ELL AS REAL TIr1E DATA 

FOR ICE CLH1ATOLOGY STUDIES Aim HAVE CLIf,1ATE ANALYSES) AS HELL 

AS 11ET CLIr~ATOLOGICAL RESEARCH AS IS DONE AT THE AES CANADIAN 

CLIMATE CENTRE. 
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SINCE OIL AND GAS SHIPPING ARE ONE OF THE PRINCIPAL DRIVERS 

BEH IND THE RADARSAT PROJECT) I HAVE LI STED I CE AN OCEAN PARAMETERS 

lfl THEIR ORDER OF IMPORTANCE TO THIS USER GROUP IN TABLE 2. THESE 

PARAf1ETERS ARE VlANTED FOR STRATEGIC PURPOSES) IN PLANNWG AND 

SCHEDULING SHIP ACTIVITIES IN ADVANCE. THIS GROUP FACES THE 

OPTHlIZATION PROBLH1 OF MINIMIZING TRANSIT TI~1E WITH AN ADEQUATE 

~lARGIN OF SAFETY. A TYPICAL LNG TANKER COSTS lI'l THE ORDER OF 

$300 MI LLION) AND PROTECTION OF SUCH AN ASSET SUGGESTS THE NEED 

FOR EXTREf'1E CAUTION) BUT THE r'lAINTENANCE OF A TIGHT SCHEDULE IS 

NECESSARY IN ORDER TO EARN A SATISFACTORY RETURN ON THAT ASSET, 

THUS ICE CHARACTERISTICS THAT COULD Ir1PEDE THE HAY OR PRESENT A 

HAZARD HHEN THE VESSEL IS UNDERHAY ARE HIGHEST IN PRIORITY TO 

THE CAPTAIN, THESE FACTORS SET THE ORDER OF PRIORlTY OF THE LIST IN 

TABLE 2. CTHE REASON ICEBERGS ARE SO FAR Do\~N ON THE LIST IS 

THAT THE VESSEL t'1UST RELY ON CLOSE TACTICAL SURVEILLANCL SINCE 

AIRBORNE RADAR IS NOT A RELIABLE ICEBERG DETECTOR). 

ICE AND OCEAN PARAr1ETERS LIKE THOSE LISTED IN TABLE 2 ARE CONVEYED 

TO THE ICE NAVIGATOR OR CAPTAIN BY f1EANS OF DATA TRANStHSSION 

CHANNELS CONTAINING SATELLITE OR TERRESTRIAL MICROHAVE LINKS. 

INFORMATION PRODUCTS GENERATED BY TELETYPE FACSH1ILE EQUIPMENT 

ON BOARD THE VESSEL CArl BE IN THE-FORt'1 OF CHARTS OR ALPHANUP'lERIC 

TEXT, IN ORDER TO ESTABLISH THE APPROPRIATE FORI,' OF SUCH PRODUCTS 

THAT CONTAIrI THE APPROPRIATE PARAMETERS) A HIDE CONSULTATIVE 

PROCESS \~AS FOLLOWED HHICH RESULTED IN THE DEFINITION OF ELEVEfH 

PRODUCTS SHOHN W TABLE 3. THESE PRODUCTS ARE PROPOSED TO BE THE 
Ei~D OUTPUT OF TilE FUTURE ICE NID OCE/VI IilFOf\flATI 011 SYSTEfl HH I CH \'IOULD 

HAVE RADARSAT AS A PRIr1ARY SOURCE OF DATA. THE TITLE OF THESE 

PRODUCTS SUGGESTS THEI R COiHElH J AND I I LL SHOW AN EXA~lPLE OF 

I~1AGERY I N A t,1Of'lENT. 
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THE ICE Aii.~LYSIS CHART IS THE PRODUCT NOVI BEIr~G PROVIDED BY 

AES DERIVED r,lAINLY FROM AIRBORNE ICE OBSERVERS AS HELL AS 

LANDSAT AND NOAA SATELLITE DATA, THIS CHART VIA FAX TRArIS-

HI S5 IONS FRon COAST GU/\rJ) HF RADIO STATlOlIS I S USED EXT Ell S IVELY 

BY THE COI'ST GUARD AflDGE:1ER~.L SH I PP lfIG, El sonE LOC.~Tl Q[~S) THE 
RECEPTION QUALITY IS POOR ACCORDING TO MANY CAPTAINS 

BEEN CONTACTED) AND T1IUS IMf1EDIATE IrlPROVEfmn -IS tlEEDED IN THE 

COMHUNICATIONS LINKS OF THE PRESENTSYSTErt 

FIGURE 1 DEPICTS THE EXISTING ICE AND OCEANS INFORt-1ATION SYSTE~l 

I1H I CH SERVES THE PRESENT DAY ~lARI NE COMr1UN ITY BUT ~JH I CH AVO IDS 

ARCTIC WATERS IN HINTER ~10NTHS, HITH YEAR-ROUND SHIPPING THROUGH 

THE NORTHHEST PASSAGE) RADARSAT OR ITS AIRCRAFT EQUIVALENT HILL 

HAVE TO BE ADDED) MID THIS IS SHOWN AT THE TOP OF THE FIGURE, 

RADARSAT IS A CANADIAN-LED HJTERNATIONAL SPACE PROGRAM TO 

ESTABLISH A SURVEILLANCE SATELLITE FOR THE PRIf'lARY PURPOSE OF 

SUPPORTING ARCTIC SHIPPING) BUT IT ALSO HILL BE OF VALUE TO 

LAND RESOURCE USERS. EXPECTED LAUNCH IS Hl THE 1990 TIME FRAr1E, 

THE f1AIfl PAYLOAD OF THE SPACECRAFT HILL BE A SYNTHETIC APERTURE 

RADAR (SAR) HOHEVER J TABLE 4 LISTS OTHER SENSOR CANDIDATES, 

I1HILE THE RADAR HILL PRODUCE VERY DETAILED H1AGES (25 M. 

RESOLUTION) J THE MICROWAVE RADIOMETER HITfI COARSER RESOLUTIOil 

<TYPICALLY 25-50 Kf1) YIELDS NUMERICAL DATA HHICH IS MORE 

READILY ASSIrlILATED BY THE FORECAST nODELS TO BE USED BY liES; . 
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THE OPTICAL SCAlmER IS r~AINLY NEEDED BY LAND RESOURCE USERS 

BUT ALSO IS A VALUABLE HIGH RESOLUTION (25 M,) TOOL FOR ICE 

USE \'IHEN THERE ARE NO CLOUDS. THE SC,L\TTERO~1ETER CAN PROVI DE 

HIDE-AREA \~AVE DATA (SIGNIFICANT WAVE HEIGHT AND DIRECTION). 

AN EXAr~PLE OF SAR Ir~AGERY IS SHOI1N IN FI GURE 2. 

THE CHARACTERISTICS OF RADARSAT ARE LISTED IN TABLE 5. THE 

SPECIFIC SENSORS TO BE CARRIED HILL DEPEND ON THE PARTICIPATION 

OF OTHER COUNTRIES. FOR EXAMPLE, HHILE CANADA HILL PROVIDE 

THE KEY SENSOR - THE SAR - IT IS HOPED THAT THE US MAY CON-

TRIBUTE THE VI R AND/OR THE SCAT (AS HELL AS THE LAUf'lCH)' SINCE 

HE ARE STILL LOOKING FOR OTHER PARTNERS, IT IS TOO EARLY TO 

FINALIZE ON THE SENSOR SUITE. 

THE IfHTIAL RADARSAT IS INTENDED TO BE USED FOR AN OPERATIONAL 

DEr~ONSTRATION, AND IF SUCCESSFUL, FUTURE VERSIONS MAY DIFFER 

CONSIDERABLY AS viE GAIN EXPERIENCE. HOI'IEVER,-HHILE A 1990 

LAUNCH IS BEING PLAlmED, RECENT EVENTS COULD ALTER THE TIMING 

SIGNIFICANTLY. HAVING ESTABLISHED ULTRA-Af1BITIOUS PLANS FOR 

ARCTIC DEVELOPf'lENT, THE OIL AND GAS INDUSTRY DURWG THE COURSE 

OF OUR \~ORK HAS HAD TO FACE THE NATIONAL ENERGY PROGRAf'L 

EXTENDED (AND NOH TERr'1H~ATED) NEB HEARINGS, CANCELLATION OF 

MEGA-PROJECTS, HIGH INTEREST RATES AND CRUSHING DEBTS, JURIS­

DICTIOl4AL DISPUTES (AS IN NEWFOUNDLAND), POTENTIAL MARITI~lE 

SELF-SUFFICIEi'lCY IN GAS FROf1 THE SCOTIA?! SHELF, ALL LEADING TO 

A CURRENT DEPRESSION IN THE INDUSTRY, THE BASIC I~lPACT OF 
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SUCH EVENTS IS TO ALTER THE TIMING 01'1 DfVELOPflE(H AlW THUS 

HHEN THERE WILL BE A NEED FOR r10RE EXTENSIVE ICE INFORMATION. 

EVENTS ARE r10VING TO VlHERE THE DEVELOPf1ENT OF CANADIAN 

PET ROLEUf" RESOURCES IN THE ARCTIC COULD BE DELAYED INTO THE 

NEXT CENTURY. 

DESPITE THE UNCERTAINTY, I BELIEVE THERE IS A HEALTH OF OPPORTUNITY 

FOR SUPPORTING SECTORS IN THE CANADIAN HIGH TECHNOLOGY CO~l~lUNITY. 

FIRST AND FOREtl0ST IS THE NEED FOR IMPROVED COMf1UfHCATION SYSTEf1S. 

THE CHALLENGE HERE IS ONE OF PROVIDING SYSTEMS THAT CAN BE 

AFFORDED BY THE HIDE SPECTRUf" OF USERS RANGING FROn THE POOREST 

OF FISHERf'lArl TO THE ULTRA-SOPHISTICATED ICE-BREAKING TANKERS 

ACHIEVING PERFORMANCE Cm1f'lENSURATE HITH f~EED. INCLUDED IS THE 

f'lEMS OF RECORDl[~G CHARTS AND OTHER GRAPH I CS. THEPLUf1f1E-TING 

UN IT COSTS OF f'1I CROPROCESSOR CH I PS AND RELATED TECHNOLOGY SHOULD 

BE REFLECTED W HHAT MIGHT BE AVAILABLE TO ARCTIC OPERATORS. 

OTHER OPPORTUNITIES EXIST IN Ir1PROVED SEtJSORS - PARTICULARLY FOR 

Sf'lALL ICEBERGS KNOW TECHNICALLY AS BERGY BITS AND GROWLERS -_AND 

OTHER VESSEL -f10UiHED SYSTEr1S NEEDED FOR SAFETY IN CLOSE-TACTIAL 

SENSE. CONSIDERING THE f1ULTI-BILLlON DOLLAR INVESHIENTS INVOLVED 

IN THE OFFSHORL THE CANADIAN INFOR~lATIorJ-RELATED INDUSTRIES ARE 

IN A STRotlG POSITION TO TAKE ADVANTAGE OF THE LEVERAGE PROVIDED 

BY OUR SOVEREIGN RESOURCES, 
PHILIP A. LAPP 

OCTOBER, 1982 


