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AERIAL RECONNAISSANCE FOR VERIFICATION 
OF ARMS LIMITATION AGREEMENTS

• AN INTRODUCTION •

AUen V. BANNER 
Andrew!. YOUNG, D.C.L.

Keith W. HALL

On May 12, 1989, U.S. President George Bush called upon the international 
conmiunity to explore once again the “Open Skies” plan proposed by President 
Eisenhower in 1955. Under Open Skies, aircraft from the NATO and Warsaw Pact 
countries would overfly each other’s territory using aircraft equipped with cameras and 
other sensors to bring greater openness, or glasnost, to military activities in the 
territories of the two aUiances. Aerial inspections will also play an important role in 
the verification of a Conventional Armed Forces in Europe (CFE) Treaty. Both 
alliances have included provisions for aerial inspections with no right of refusal in their 
proposals for a CFE compliance package.^

The use of aerial reconnaissance offers many potential benefits for verification and 
confidence building. Airborne systems are flexible. The types of platforms and 
sensors, timiag and duration of overflights and the scale and coverage of the imagery 
can be tailored to meet the specific requirements of individual missions. They are also 
reliable. Aircraft and airborne sensors can be repaired or replaced more easily than 
more sophisticated satellite-based systems. Finally, airborne systems are cost- 
effective. The cost of an airborne capabihty to meet the Open Skies requirements for 
Central Europe has been estimated to be only 1/20 of what an equivalent space-based 
system would cost.̂

Airborne reconnaissance systems would be particularly useful in a multilateral 
context. The options of restricting overflight coverage and allowing host country 
personnel to accompany the aircraft during overflights makes aerial recoimaissance 
more politically acceptable by ensuring that unauthorized data collection does not 
occur. Aerial surveillance is also within the technical and financial capabilities of a 
large number of countries. More nations are likely to be able to develop an indigenous 
airborne, rather than satellite-based, capability. Multilateral agreements will be made 
more verifiable and acceptable for all concerned by reducing the requirement for 
national satellite-based systems.^

Aerial recoimaissance systems would be useful for many applications. Aircraft
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could intensively monitor areas with treaty-relevant facilities or key transportation 
corridors. They can monitor a selected area more often than satelUte-based systems 
and can also provide coverage of larger areas than would be possible using on-site 
inspections. Aerial imagery could be used to famiUarize on-site inspectors with a site 
before their arrival and perhaps provide indications of where they should focus their 
attention once they arrive. Aircraft could be used to provide a rapid response capabihty 
to obtain coverage of an area within several hours of being notified. Finally, because 
airborne systems would not necessarily require sensitive monitoring technology, it 
might be possible to openly use the imagery in compliance discussions.

This study is an introduction to aerial recoimaissance, or remote sensing, and how 
this technology can be useful in an arms limitation context. It is intended for interested 
laypersons as well as professionals. The study will provide an introduction to the 
potential of aerial systems, with a review of the historical and legal background, the 
major sensors and potential platforms, and aspects of conducting international airborne 
operations.

Chapters 1 and 2 provide historical and legal background. Chapter 1 outlines the 
development of aerial reconnaissance and the extent to which it has been previously 
considered and used for verification-related purposes. Chapter 2 examines the 
airspace legal regime, aerial intrusion and State practices regarding arms limitation 
agreements and sovereignty.

Chapters 3 to 8 provide some technical background on airborne remote sensing 
systems. The major sensors - photographic, thermal infrared, multispectral and radar 
- are reviewed in Chapters 3 through 6. The characteristics of the sensors as well as 
the data they produce are described. Chapter 7 introduces the reader to some of the 
fundamentals of visual and digital image interpretation. In Chapter 8, the range of 
potential airborne platforms is outlined, from balloons to high altitude jets.

Chapters 9 and 10 review some operational aspects of the use of aircraft. Chapter
9 discusses maintenance of aircraft and sensors, and aircraft safety equipment. Chapter
10 considers some of the problems involved with international aircraft operations in 
the context of normal commercial operations, and then reviews some of the measures 
which have been used to help ensure efficient inspections in other agreements with 
intrusive inspection provisions.

Notes to Iiitroduction

 ̂ Sloan, Stanley R. 1990. CFE Verification: Revolutionizing Relations. Arms Control Today 20(4), p. 21.
 ̂ Open Skies: Challenge for the 1990s Backgrounder. Arms Control and Disarmament Division. External Affairs 

and International li*ade Canada. Ottawa, Canada. 15 September, 1989. p. 8.
 ̂ Ibid.
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CHAPTER I

HISTORICAL BACKGROUND

1.1 The development of aerial reconnaissance

Aerial reconnaissance pre-dates aviation itself and began in the era of ballooning. 
A company of airostiers was organized by France in April, 1794. One balloon was 
reportedly kept in the air for nine hours to make observations during the Battle of 
Fleurus.i The invention of the photographic camera in the late 1820’s provided new 
opportunities for aerial reconnaissance, promising to provide detailed photographs 
which could be studied, rather than sketches and oral descriptions. The first known 
balloon photograph was taken in 1859 by Gaspard Felix Tournachon (later known as 
“Nadar”) of the French village of Petit Becetre near Paris.  ̂ On October 13 of 1860, 
Samuel A. King and James W. Black took the first American aerial photograph when 
they photographed South Boston from the basket of the balloon Queen of the Air from 
an altitude of 365 metres.̂

The early balloons and cameras were not ideally suited for reconnaissance. 
Balloon baskets were small and cameras were large. The cameras used glass plates 
which had to be coated in the field with a hght-sensitive emulsion and then used and 
developed quickly, or the image would fade.'*

Toward the end of the century, serious efforts were being made to improve the state 
of the art. A breakthrough came in 1871 with the development of a gelatin emulsion 
of silver halide grains which would allow the photographic image to be developed later. 
Only the camera and the photographic plates needed to be taken into the air, instead of 
the entire development apparatus as previously required.  ̂ Kites with remotely-con­
trolled or timed-release cameras were used by the American and British armies into the 
beginning of the 1900’s because they were less expensive than balloons, easier to 
transport, and less vulnerable to enemy fire.* An approach tried by the British used 
eight cameras arranged around the periphery of aballoon’s basket, producingpanoramic 
pictures of the surrounding terrain.^ The most bizarre technique made use of pigeons, 
which would fly over the target area with cameras strapped to their breasts, taking 
automatically timed photographs of the ground below every thirty seconds.®

Introduction of the airplane greatly stimulated aerial photography. Unlike balloons 
or kites, airplanes did not have to be held captive by ropes. The first recorded 
photographs from an airplane were taken by Wilbur Wright on April 24,1909, over 
Centocelli, Italy.’ In January, 1911, the first American photograph from an airplane
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was taken of the San Diego waterfront using a Curtiss hydroplane.^ That same year, 
the U.S. Army Signal Corps opened a flight training school at College Park, Maryland. 
Aerial photography was included in the curriculum from the outset.“ The airplane’s 
debut in war also came in 1911, when an Italian reconnaissance flight was used to make 
observations of Turkish positions during the Italian campaign in North Africa.̂ ^

Extensive use of aerial photography for military purposes dates from the early days 
of World War I. Aerial photographs were first taken of German-held territory by 
Lieutenant Laws of the Royal Air Force (RAF). He had difficulty convincing the 
authorities that aerial photographs could be useful until he brought back photographs 
which were obviously of intelligence value. By the end of 1917, German recon­
naissance planes were bringing back about four thousand photographs a day and in the 
process completely covering the entire western front every two weeks. In March 1918, 
Germany had505 out of2,047aircraft on the western front dedicated to reconnaissance. 
Combined British and French operations were probably about equal to those of the 
Germans.

Cameras weighed between thirty-five and a hundred pounds and were usually 
hand-held by the photographer. It was easier to take photographs at an angle while 
resting the camera on the rim of the cockpit than it was to lean out of the airplane to 
point it straight down. Hence, many of the photographs taken during World War I were 
“obUques” rather than “verticals.” Camera lenses had focal lengths from 8.5 inches 
(21.6 cm) to about 40 inches (101.6 cm). Most film came as photo plates which had 
to be changed by hand, although some were attached in belts for quicker loading. Roll 
film was just beginning to appear. New analysis techniques were developed. Inter­
preters used stereoscopes for three-dimensional viewing, making it easier to find 
objects of interest and estimate their size. They learned how to assemble photographs 
into photomosaics showing entire areas at once.̂ ^

After the First World War, cameras were mounted inside the aircraft using 
specially-designed cushioned and vertically-stabilized mounts. Multilens cameras 
were tested throughout the 1930’s which produced wide-angle photographs that were 
less distorted than those made by single lenses. Cameras were made that took 
interchangeable lenses. RoU film stored in magazines replaced plates. Film drives 
were operated by remote control mechanisms which could adjust the speed at which 
the film moved. Filmmakers were working on aerial films which were more Ught- 
sensitive and had finer emulsion grains. The finer-grained films combined with 
improved lenses produced photographs with steadily improving resolution. “

Photoreconnaissance was given another boost during the Second World War.̂  ̂
Knowledge of the spectral-reflectance properties of natural surfaces and the avaUabiUty 
of practical infrared aerial photographic emulsions and field-developable colour films 
led to the development of false-colour “camouflage-detection” film. Col. Goddard, of
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the U.S. Anny Air Corps, flew the first aerial tests of the new fihn between July 21 and 
August 7,1942, near Rochester, N.Y.̂ * By 1945, high resolution colour fihn was in 
widespread use. Dr. James Baker, a Harvard astronomer and optics expert developed 
cameras with 40,60,100, and finally 240 inch (100,150,250 and600 centimetre) focal 
lengths and lenses which automatically compensated for changes in air temperature 
and atmospheric pressure. World War II also spurred the development of other aerial 
reconnaissance devices, including thermal infrared and radar systems. During World 
War n, the United States, Great Britain, and Germany developed infrared sensing 
devices, but it was not imtil well after the war that sensitive detector elements with rapid 
response times were developed. The first successful airborne imaging radar, the “plan 
position indicator,” was developed in Great Britain to assist nighttime and adverse- 
weather bombing.^

1.2 American aerial reconnaissance after World War II

Many countries have had active aerial reconnaissance programmes since World 
War n  focussed on different targets. There is little documentation for most of these 
programmes. However, the use of aircraft by the United States for strategic recon­
naissance has been comparatively well documented. An examination of the American 
programme on its own, while certainly not complete as a “history of aerial recon­
naissance,” is worthwhile in the present context for the information it can provide 
regarding how aircraft could be useful in a verification role.

For western countries, the Soviet Union became the major focus of interest after 
World War II. Initially, converted bombers such as the RB-36 Convair and RB-45 
Tornado were used. One such converted bomber had a 240 inch (600 centimetre) focal 
length camera installed in its bomb bay.̂  ̂ These large and relatively slow aircraft 
quickly became vulnerable to improving Soviet air defences. More capable aircraft, 
such as the jet-powered RB-47, were adopted to enhance the survival of the aircraft but 
even these had a limited-lifespan.

Lockheed Aircraft’s Advanced Design Projects (ADP) group, headed by Clarence 
“Kelly” Johnson, prepared a design for a high altitude reconnaissance aircraft in 
response to a Design Study Requirement of March 27,1953. Lockheed’s U-2, as it 
became designated, was given approval on November 9, 1954.“ The aircraft was 
simple in design, looking more like a ghder than a conventional airplane. Every effort 
was made to minimize the weight of the aircraft. Construction of the first airframe 
beganin January, 1955, and the first test flights were completed in July of the same year. 
AMth four aircraft in the programme by the end of the year, 70,000 foot (21,336 metre) 
altitudes became routine. There were sufficient airframes to enable the first pilots to 
begin training in early 1956.
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Development of the aiicraft was matched by similar progress in other technolo­
gies. New camera designs were produced. The Hy con Model 73B, or “B -camera,” was 
designed to swing its lens from side to side, producing overlapping strips of photos for 
stereographic viewing.^ Other camera systems included the Itek KA-102A LOROP 
system, the ‘A-3” and “A-4” units and the Wild RC-10 mapping camera." A light­
weight Mylar-based fihn was developed to allow large amounts of fihn to be loaded 
at once. The new acquisition capability was complemented by a new large-volume 
photo-interpretation faciUty.“

In this same period, U.S. President Eisenhower made his “Open Skies” proposal 
at the July, 1955 summit meeting in Geneva. Apparently concerned about the possible 
reaction of the Soviet Union to the U-2, the proposal would have provided a legal basis 
for aerial overflights if it had been accepted. Eisenhower’s Open Skies proposal will 
be described further in Section 1.3.

>Mth the rejection of the Open Skies plan, a programme of secret overflights was 
initiated, starting on July 4,1956.“ The U-2 overflights had a revolutionary impact. 
>Mthin its first year, the U-2 program convincingly dispelled concerns over the 
purported Soviet “bomber gap.” Later, U-2 overflights provided evidence indicating 
that the Soviet “missile gap” had also been overestimated. U-2 overflights reportedly 
provided “fully ninety percent” of the available hard data on Soviet military devel­
opments in this period.^

Initially, the U-2 was invulnerable to Soviet air defences. However, on May 1, 
1960, a U-2 piloted by Francis Gary Powers was shot down by an SA-2 “Guideline” 
surface-to-air missile while over an airport near Sverdlovsk. The incident deeply 
embarrassed the United States. Overflights of the Soviet Union ceased and most of the 
25 pilots were re-assigned to other posts. “

The U-2 came back to the forefront in 1962. Photos acquired by a U-2 in August, 
1962, of the San Cristobal area in Cuba revealed SA-2 sites deployed in a trapezoidal 
pattern. This matched deployment patterns of SA-2 sites used to protect ballistic 
missile complexes in the Soviet Union. Another U-2 overflight on October 14,1962, 
acquired photographs of the first direct evidence of medium-range ballistic missiles 
(MRBM’s) being installed, showing trailers, shelter tents and erector-launchers 
associated with MRBM’s.® Using an interpretation technique dubbed “crate-ology,” 
interpreters were able to deduce that IL-28 bombers were also being transported to 
Cuba, disassembled and in large crates lashed to the decks of freighters coming from 
the Black Sea.^ In addition to the U-2 overflights, Navy P2V’s and camera-carrying 
F8U Crusader fighters were used to monitor shipping lanes for freighters carrying 
military equipment. RF-101 Voodoos flew low-level photo missions of the deploy­
ment sites at San Cristobal, Guanajay, Sagua la Grande and Remedios.̂ ^
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Although reconnaissance satellites were available, they were not suited to acquiring 
imagery of Cuba which is long and narrow with an east-west orientation. The satellites 
orbited the earth in a north-south polar direction, overpassing Cuba quickly and at a 
right angle, thereby limiting the opportunity to acquire imagery.^ Aircraft were con­
sidered more effective in providing the required intensive coverage.

Almost from the beginning, it was beUeved that a successor to the U-2 would be 
necessary because it would quickly become vulnerable to interception. Beginning in 
April of 1958, Lockheed submitted a series of proposals for an aircraft which would 
fly higher and faster. Their twelfth proposal was given limited approval on August 29, 
1959.“ The design was to eventually spawn four separate programmes, including the 
supersonic SR-71 which was operational for over two decades since its first flight on 
December 22,1964.

The SR-71 holds the record as the world’s fastest and highest flying aircraft. On 
July 27 and 28,1976, it set a number of official world records, including the absolute 
world speed record of 2,193.167 miles per hour (3,529.56 km/hr) and the record for 
sustained altitude in horizontal flight at 85,069 feet (25,929.031 metres).’* According 
to some reports, it’s true ceiling may have been more than 100,000 feet (30,480metres) 
with a top speed of more than Mach 4.’̂

Sensors on-board the SR-71 could reportedly image 100,000square miles (259,000 
square kilometres) of territory an hour.“ Cameras were supplied by Itek, Fairchild and 
Chicago Aerial Industries (CAI) and were believed to be in the 24 to 110 inch (60 to 
280 centimetre) focal length range.” The Loral synthetic aperture radar is “allegedly 
used as near standard kit” and reportedly could produce imagery with 3-metre 
resolution at ranges of at least 30 nautical miles (55 kilometres).”

Details regarding most SR-71 missions are not available in the open domain. 
However, accounts of some missions have been published.

In 1973, SR-71 ’s operating from Griffiss AFB in New York and later from Seymour 
Johnson AFB in North Carolina, were used to monitor developments in the Middle East 
during and after the October War. About ten missions were flown, each one lasting 10 
hours with five aerial refueUings and five hours of Mach 3 flying.’® SR-71 ’s reportedly 
also provided aerial photography to help verify the Sinai Disengagement Agreements 
of 1974 and 1975, and the Egypt-Israel Peace Treaty of 1979 until the end of the 
VWthdrawal Period in 1982. This will be discussed in further depth in Section 1.3.

In January, 1978, an American reconnaissance satellite detected a number of crates 
being unloaded from a Soviet freighter in Havana which the “crate-ologists” believed 
to be MiG-23 aircraft. One version of the aircraft, the MiG-23E, is an interceptor, while
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another version, the MiG-23F, is a ground attack aircraft capable of delivering nuclear 
weapons. The Soviet Union insisted that the aircraft were MiG-23E’s. If MiG-23F’s 
were being delivered, it would have been a violation of a 1962 Soviet pledge not to 
deploy offensive weapons in Cuba. After the aircraft had been removed from their 
crates, SR-71 overflights were used to confirm that the aircraft which had been brought 
to Cuba were MiG-23E’s.'“

1.3 Airborne reconnaissance and arms limitation

Although the satellite-based reconnaissance systems of the United States and 
Soviet Union are most commonly associated with the verification of arms control 
agreements, airborne systems have figured prominently in some proposals and have 
actually been used to a limited extent.

The most familiar of these proposals was U.S. President Eisenhower’s “Open 
Skies” proposal of 1955. The proposal was made at the July 1955 summit meeting in 
Geneva, attended by President Eisenhower, EngUsh Prime Minister Sir Anthony Eden, 
French Premier Edgar Faure and Soviet Prime Minister Nikolai Bulganin. On the 
fourth day of the summit, Eisenhower announced his proposal:

“I propose... that we take a practical step, that we begin an arrangement, very quickly, 
as between ourselves - immediately. These steps would include:

lb give each other a complete blueprint of our military establishments, from 
beginning to end, from one end of our countries to the other, lay out the establishments 
and provide the blueprints to each other.

Next, to provide within our countries facilities for aerial photography to the other 
country - we to provide you the facilities within our country, ample facilities for aerial 
reconnaissance, where you can take all the photos you choose and take them to your 
own country to study; you to provide exactly the same facilities for us and we to make 
these examinations and by this step to convince the world that we are providing as 
between ourselves against the possibility of great surprise attack, thus lessening 
danger and relaxing tension. Likewise we will make more easily attainable a 
comprehensive and effective system of inspection and disarmament, because what I 
propose, I assure you, would be but a beginning.”'*̂

This was not the first time that the use of airborne overflights had been suggested. 
After the Baruch plan for control of atomic energy had been proposed by the United 
States in 1946, a United Nations commission reported that aerial surveys would be 
required for its implementation. Later, U.S. Secretary of State Dean Acheson made a 
general proposal for international “disclosure and verification” of all armed forces and 
weapons.
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In preparation for the July 1955 summit, Nelson Rockefeller had set up a panel of 
experts to study recommendations which the United States might propose. The 
Quantico Panel, as it became known, suggested that the President re-propose the plans 
for aerial inspection and exchange of military information/® It was estimated by Sherman 
M. Fairchild, the chairman of the board of Fairchild Camera, that thirty-four RB-47’s 
would be needed to cover all of the Soviet Union. Eighteen would be needed for China 
and one for Eastern Europe."”

After the Geneva summit, the Soviet Union showed some willingness to consider 
the proposal. They proposed supplementing aerial inspection and exchange of miUtary 
blueprints by stationing inspection teams in each country at control points such as at 
airfields, rail terminals and ports. The Soviets also inquired about the right to 
photograph overseas bases. While they were critical of the Open Skies plan, they did 
not dismiss it imtil the spring of 1956.“̂

Eisenhower still kept the Open Skies plan in mind. On May 25,1960, Eisenhower 
went on national radio and television to discuss the U-2 incident and the aborted Paris 
Summit of May 16, and re-emphasized the interest of the United States in the plan:

“ ... I offered five years ago to open our skies to Soviet reconnaissance aircraft on a 
reciprocal basis. The Soviets refused. That offer is still open. At an appropriate time 
America will submit such a program to the United Nations, together with the 
recommendation that the United Nations itself conduct this reconnaissance. Should 
the United Nations accept this proposal, I am prepared to propose that America supply 
part of the aircraft and equipment required.

This is a photograph of the North Island Naval Station in San Diego, California. It 
was taken from an altitude of more than 70 thousand feet. You may not perhaps be 
able to see them on your television screens, but the white lines in the parking strips 
around the field are clearly discernible from 13 miles up. Those lines are just six 
inches wide.

Obviously most of the details necessary for a military evaluation of the airfield and 
its aircraft are clearly distinguishable.

I show you this photograph as an example of what could be accomplished through 
United Nations aerial surveillance.

Indeed, if the United Nations should undertake this policy, this program, and the great 
nations of the world should accept it, I am convinced that not only can all humanity 
be assured that they are safe from any surprise attack from any quarter, but indeed the 
greatest tensions of all, the fear of war, would be removed from the world. I sincerely 
hope that the United Nations may adopt such a program.”^

Although the 1955 “Open Skies” proposal did not come to fruition, airborne 
reconnaissance has been used for verification-related activities. Airborne systems are
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one element of the “National Technical Means” (NTMs) of the United States and 
Soviet Union and are used with other systems to verify bilateral agreements.

Under the Sinai I Disengagement Agreement of January 18,1974, it was agreed 
that the deployment of Egyptian and Israeli forces would be monitored regularly by 
American reconnaissance aircraft/’ In the second Agreement of September 4,1975, 
the United States agreed to become directly involved. According to the terms of the 
Annex of the Agreement, the United States formally agreed to undertake aerial 
reconnaissance missions over the areas covered by the Agreement.^ The reconnais­
sance was reportedly done by an American Lockheed SR-71 from an altitude of70,000 
feet (21,336metres).'*® Missions were flown several times per montĥ ® or when aspecial 
request was received from Egypt, Israel or the United Nations Emergency Force 
(UNEF).*'

Under the second Agreement, UNEF was provided equal access to the aerial 
reconnaissance data. This was a great improvement over the system under the first 
Agreement, when UNEF did not have access to the photos, except firom one side in 
support of a complaint. The accuracy of the ground inspection reports reportedly 
improved greatly with the cooperation between UNEF and the American aerial 
reconnaissance units. In addition to the American recoimaissance missions, Egj^t 
and Israel were permitted to fly their own reconnaissance aircraft freely to the border 
of the buffer zone and to fly up to the middle line of the buffer zone according to an 
agreed schedule.

Once the Egypt-Israel Peace Treaty of 1979 was in effect, and until the end of the 
>Mthdrawal Period (April, 1982), the United States provided aerial reconnaissance as 
before.^ The Sinai Field Mission (SFM) undertook low-level reconnaissance flights 
over a two day period, prior to a scheduled on-site inspection. Aircraft normally flew 
at altitudes of 244 to 305 metres but inspection teams also undertook “close look” 
surveillance of various military formations and installations.̂  ̂ After the Withdrawal 
Period (fi-om April, 1982 to present), the Multilateral Force and Observers (MFO) took 
over the responsibilities of the SFM. Verification flights are carried out by MFO 
aircraft cleared with the authorities of the respective parties.̂ *

Another example of airborne inspection being used, albeit in a very limited way, 
is for inspections conducted according to the Stockhohn Agreement on Confidence- 
and Security-Building Measures in Europe. The 1986 Stockhohn Agreement permits 
the use of aircraft and heUcopters for inspections. However, they are used primarily 
as platforms for human observers, not sensors. Inspectors are permitted to use their 
own “photo cameras” and own binoculars, but there is no provision for actual aerial 
cameras or other reconnaissance sensors.*̂  Nevertheless, the provisions of the Stockholm 
Document outlining the use of aircraft set important precedents with regards to how 
airborne inspections should be conducted.̂ *



11

The role of airborne systems may be expanded in the next round of talks on 
CSBM’s in Vienna. Measure six of the opening NATO proposal calls for improvements 
to “observation modaUties” including possibilities for an aerial survey of the activity 
area. Measure eight calls for, amongst other things, permitting a pre-inspection aerial 
survey.̂ ® In the Warsaw Pact proposal, part three contains provisions to “develop and 
amplify” the previous Stockholm measures such as improving observer opportunities, 
including aerial survey and observation from hehcopters. The fifth section proposes, 
amongst a number of measures, employing “modem technology” for verification.*®

On May 12,1989, prospects for expanded use of airborne systems for verification- 
related activities were enhanced when U.S. President George Bush made his first major 
foreign policy speech at Texas A & M University;

“Thirty-four years ago, President Eisenhower met in Geneva with Soviet leaders who, 
after the death of Stalin, promised a new approach toward the West. He proposed a 
plan called ‘Open Skies,’ which would allow unarmed aircraft from the United States 
and the Soviet Union to fly over the tenitory of the other country. This would open 
up military activities to regular scrutiny and, as President Eisenhower put it, 
'convince the world that we are ... lessening danger and relaxing tension.’

... Let us again explore that proposal, but on a broader, more intrusive and radical 
basis — one which I hope would include allies on both sides. We suggest that those 
countries that wish to examine this proposal meet soon to work out the necessary 
operational details, separately from other arms control negotiations.”

Some of the initial reaction within the United States was less than enthusiastic, 
thinking that the proposal was primarily intended for public relations. Raymond L. 
Garthoff, a former U.S. Govenmient official, said that aerial reconnaissance was less 
important now than during the Eisenhower Administration, when the United States had 
no reconnaissance satellites.*  ̂ Although it was primarily intended as a confidence 
building measure, some specialists have indicated that aerial surveillance could be 
useful for verification of a conventional arms agreement in Europe.^

The Canadian Government strongly supported the initiative, and quickly indicated 
that Canada would be willing to join in an “Open Skies” arrangement that would allow 
for short notice overflights of Canadian territory by unarmed aircraft. The Prime 
Minister noted, that “an ‘Open Skies’ agreement could lead to an important increase 
in confidence between East and West. It could provide major benefits in the 
verification of arms control agreements, especially for states which do not possess 
satellite monitoring capabihties.”® As Mr. Joe Qark, Canada’s Minister of State for 
External Affairs, wrote,

“Open Skies would let all members of NATO and the Warsaw Pact participate fully 
in arms control verification and monitoring.
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Only large countries have satellites in the skies. Yet, if we are to have conventional 
arms control in Europe, it is essential that all parties to the agreement have the ability 
to assure their publics, on the basis of their own judgements, that these agreements are 
being adhered to, and that their security is intact.”^

Airborne inspections will also likely be one of the verification components of the 
CFE Treaty. Verification of the treaty will be accomplished using a number of 
complementary layers, including NTMs, aerial and groimd inspections. To a limited 
extent, ground inspection teams will be able to get an overhead perspective through the 
use of helicopters provided by the inspected country. These overflights will primarily 
be useful for relatively small areas as support for ground inspection teams. The aerial 
inspection provisions will probably involve the use of aircraft owned by the inspecting 
country equipped with remote sensing instruments. Overflights by these aircraft will 
provide more extensive overhead coverage than the helicopter overflights associated 
with the ground inspections.

Notes to Chapter I

1 Burrows, William E. 1986. Deep Black: Space Espionage and National Security. Random House. New York. p. 28. 
 ̂ Simonett, David S. (author/editor), Robert G. Reeves, John E. Estes, Susan E. Bertke, Charlene T. Sailer, (contrib­

uting authors) “The Development and Principles of Remote Sensing.” IN: Colwell, Robert N. (editor-in-chief) 1983. 
Manual of Remote Sensing. Second Edition. Volume I. Theory, Instruments and Techniques. American Society of 
Photogrammetry. Falls Church, Virginia, p. 2.
* Burrows, op. cit., p. 29.
* Ibid.
^ Fischer, William A. (author/editor), Peter Badgley, Donald G. Orr, George J. Zissis (coauthor/editors), Abraham 
Anson, John F. Cronin, William R. Hemphill, John H. Hopkins, David Landen, Paul D. Lowman, Jr., Leonard J. 
Porcello, Robert S. Quackenbush, Jr., J. Robert Quick, Donald S. Ross, G. Carper Tfewinkel, Sondra G. Wenderoth 
and Edward F. Yost. “The History of Remote Sensing.” IN: Reeves, Robert G. (editor-in-chief), Abraham Anson 
and David Landen (associate editors-in-chief). 1975. Manual of Remote Sensing. First Edition. Volume I. Theory, 
Instruments and Ifechniques. American Society of Photogrammetry. Falls Church, Virginia, p. 27.
* Burrows, op. cit., p. 30-31.
 ̂ Ibid.

* Ibid.
’ Fischer et al., op. cit., p. 30.

Burrows, op. cit., p. 31-32.
“  Ibid.

Ibid., p. 32.
Fischer et al., op. cit., p. 31.
Burrows, op. cit., p. 34-35.
Ibid.
Ibid., p. 39.
A detailed first-hand account of aerial reconnaissance and photo intelligence during the Second World >\^r is 

given in Babington-Smith, Constance. 1957. Air Spy. Harper & Brothers Publishers. New York. 266 pp.
* Fischer et al., op. cit., p. 37.

Burrows, op. cit., p. 51.
^  Simonett et al., op. cit., p. 3.

Crickmore, Paul F. 1986. Lockheed SR-71 Blackbird. Osprey Publishing Limited. London, p. 10.
^  Thomborough, Anthony M. and Peter E. Davies. 1988. Lockheed Blackbirds. Ian Allan Ltd. London, p. 12.
^  Moser, Don. 1977. “The time of the angel: the U-2, Cuba, and the CIA.” American Heritage 28(6), p. 9.



13

^  Thomborough and Davies, op. cit., p. 33.
^  Moser, op. cit., p. 9.
^  Thomborough and Davies, op. cit., p. 30.

Prados, John. 1982. The Soviet Estimate. Princeton University Press. Princeton, New Jersey, p. 102.
^  Thomborough and Davies, op. cit., p. 33.
^  Burrows, op. cit., p. 125.
^  Ibid., p. 120.

Ibid., p. 129.
Ibid.,p. 117.
Thomborough and Davies, op. cit., p. 15.

^  Crickmore, op. cit., p. 155.
Burrows, op. cit., p. 160.

^  Young, Susan H.H. and John W.R. Thylor. “Gallery of USAF Weapons: Reconnaissance and Special-Duty 
Aircraft.” Air Force 71(5) (May, 1988), 180.

Thomborough and Davies, op. cit., p. 100.
^  Ibid.

Crickmore, op. cit., p. 164.
^  Ibid.

Vexler, Robert I. (editor) and Howard F. Bremer (series editor). 1970. Dwight D. Eisenhower 1890-1969. 
Chronology - Documents - Bibliographic Aids. Oceana Publications, Inc. Dobbs Ferry, New York. p. 98-99.

Donovan, Robert J. 1956. Eisenhower: The Inside Story. Harper & Brothers, Publishers. New York, N.Y. p. 345. 
/Z>a/. p. 345-346.

^  Peebles, Curtis. 1987. Guardians: Strategic Reconnaissance Satellites. Presidio Press. Novato, CA p. 14.
Donovan, op. cit., p. 349-350.

^  Branyan, Robert L. and Lawrence H. Larsen. 1971. The Eisenhower Administration 1953-1961. A Documentary 
History. Random House, Inc. New York, N.Y. p. 1250-1251.

Mandell, Brian S. 1987. The Sinai Experience: Lessons in Multimethod Arms Control Verification and Risk 
Management. Arms Control Verification Studies No. 3. Department of Extemal Affairs, Canada, p. 5 
^  Ibid., p. S.

Siilasvuo, Ensio. “Verification Activities in UNEFII in Sinai.” Symposium on Verification of Disarmament in 
Europe. Swedish National Defence Research Institute. Stockholm, 1985. p. 71.
^  Mandell reports the frequency of overflights as “once every seven to ten days” whereas Siilasvuo reports a 
frequency of “twice per month.”

Mandell, op. cit., p. 13.
Siilasvuo, op. cit., p. 71.
Mandell, op. cit., p. 13.
Ibid., p. n.
Ibid., p. 22.
Ibid., p. 17.
Article (87), Document of the Stockholm Conference on Confidence- and Security-Building Measures and 

Disarmament in Europe Convened in Accordance with the Relevant Provisions of the Concluding Document of the 
Madrid Meeting of the Conference on Security and Co-operation in Europe. Stockholm, 1986.

These provisions will be discussed further in Chapter 11, Section 2.
Borawski, John. 1989. “From Stockholm to Vienna: Confidence- and Security-Building Measures in Europe.” 

Am s Control Tbday 19(4) p. 12,13.
^  Ibid., p. 15.

Gordon, Michael R. “2 Suitors for Europe: Bush and Gorbachev 'Ey to Impress NATO Allies With Offerings of 
Peace.” The New York Times. Saturday, May 13,1989. p. 7.

Ibid.; Henry Thewhitt with Brian Duffy, Andy Plattner, Douglas Stanglin, Kenneth T. Walsh, Robin Knight and 
Jeff Ti-imble. “Bush’s bold bid to rescue NATO” U.S. News & World Report. June 12,1989. p. 27.

“Prime Minister Welcomes President Bush’s Call for ‘Open Skies’ and Offers to Include Canada.” Press release. 
Department of Extemal Affairs, Govemment of Canada. May 12,1989; Smith, R. Jeffrey. “Bush Openness Plan a 
Bow to Symbolism.” The >\^shington Post. May 13,1989. p. A14.
^  Clark, Joe. “Don’t Dismiss Open Skies.” The New York Times. June 5,1989. p. A17.





CHAPTER n

LEGAL CONSIDERATIONS

The powerful influence of aircraft in warfare and their revolutionary effect upon 
transportation precipitated a number of international agreements regulating them. 
Almost every aspect of aviation is governed either by treaties, national legislation, 
rules and regulations or a combination thereof. This all pervasive legal intervention 
mandates a detailed consideration of the law governing aerial reconnaissance, particu­
larly since this is one of the more politically sensitive uses to which aircraft can be put.

Arms control is by definition international. Even unilateral measures have extra­
territorial application. The vast majority of arms limitation activity, whether bilateral 
or multilateral, is premised upon international agreement.

2.1 The Airspace Legal Regime

The basic principle, accepted ever since the 1919 Paris Convention.̂  is that each 
State “has complete and exclusive sovereignty over the airspace above it’s territory.”  ̂
By the time the 1944 Chicago Convention came into force, the Contracting States 
thereto “recognized,” in article 1 thereof, the existence of the customary international 
law principle of airspace sovereignty. The Chicago Convention, accompanied by it’s 
amplifying eighteen annexes, governs the complex field of international civil aviation 
today.® Sovereignty was, perhaps, best defined by Arbitrator Max Huber in the 
landmark Island of Pahnas case  ̂where he wrote of it in the following terms:

“Sovereignty in the relations between States signifies independence. Independence 
in regard to a portion of the globe is the right to exercise therein, to the exclusion of 
any other State, the fOnctions of a State. The development of the national organisation 
of States during the last few centuries and, as a corollary, the development of 
international law, have established this principle of the exclusive competence of the 
State in regard to it’s own territory in such a way as to make it a departure in settling 
most questions that concern international relations.”

Thus, territorial sovereignty extends fully to the airspace superjacent to each State 
which has “exclusive competence” to legislate concerning activities to be carried out 
there. This national airspace must be distinguished fi’om it’s international counterpart.

International airspace is sub-divided into two categories, that found over the high 
seas (territorhim extra commercium) and that above “lands without a master”* (termed 
terra nidlius) which have yet to be made amenable to a sovereign claim, such as
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Antarctica,* The legal regime for international airspace over the high seas is that 
prescribed under the Chicago Convention.̂  while that governing Antarctica is con­
tained in the Antarctic Treatv. to be discussed in more detail later in this section of the 
report.®

The essential distinction between national and international airspace lies in the 
extent of their respective overflight rights. Although the parties to the Paris Con­
vention accorded “freedom of innocent passage” in time of peace over each other’s 
territory, this was curtailed by the Chicago Convention which stipulates several con­
ditions to overflight. Article 5 accords civil aircraft not engaged in scheduled 
international air services a

“right... to make flights into or in transit non-stop across it’s territory and to make 
stops for non-traffic purposes without the necessity of obtaining prior permission, 
and subject to the riglit of the State flown over to require landing. Each contracting 
State reserves the right... to require aircraft to follow prescribed routes, or to obtain 
special permission for such flights.” (Emphasis added).

This is further restricted by article 9 which permits contracting States “for reasons 
of military necessity or public safety, [to] restrict or prohibit imiformly the aircraft of 
other States from flying over certain areas of it’s territory” provided there is no 
discrimination between States and such prohibited areas are of “reasonable extent.” 
The criterion of reasonableness is assessed subjectively by the State exercising it’s 
right to establish a prohibited zone. A temporary prohibition “over the whole or any 
part of it’s territory” may be imposed by a contracting State if it perceives the existence 
of exceptional circumstances, an emergency, or an overriding pubUc safety interest.® 
Furthermore, article 68 of the Convention empowers States to designate the routes to 
be followed and the airports to be used by any international air service operating within 
it’s territory. Thus, the freedom of overflight may be more accurately described as a 
privilege rather than a right. It is a limited freedom subject to removal or curtaihnent 
at any time by the State overflown upon it’s terms, subject only to a requirement of 
reasonableness. This limitation, well recognized during the 1944 Chicago conference, 
led to the production of two agreements in addition to the Convention just discussed. 
Commercial imperatives mihtated against a general freedom of overflight. A piece­
meal approach was adopted in order to extend it to scheduled international services. 
The Transit Agreement ”̂ accorded the “privilege” both of overfUght and landing for 
non-traffic purposes and was widely ratified. However, the Transport Agreement^̂ 
which tried to extend this to cover three additional “freedoms”^̂ was generally ignored 
and rendered academic by the dynamic network of bilateral air transport agreements 
which is still the norm today.

Another aspect of international airspace was codified in the 1958Geneva Convention 
on the High Seas which provided in article 2 that the high seas were “open to all 
nations” and that “no State may vaUdly purport to subject any part of them to it’s
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sovereignty.” This “freedom of the high seas” was stipulated to comprise inter alia the 
freedom of overflight/® Of course, there is the concomitant responsibility to exercise 
this jEreedom “with reasonable regard to the interests of other States in their exercise 
of the freedom of the high seas.” The air defence identification zone (ADIZ) illustrates 
the true extent of this freedom.

The ADIZ has been defined as “an area of airspace over land or water in which the 
ready identification, location, and control of civil aircraft is required in the interest of 
national security.” '̂* Since the 1950’s a number of nations, including the United States, 
Canada, France and the Philippines have employed ADIZ’s of up to 300 miles, 
although this is often expressed in enabling municipal legislation in terms of hours of 
cruising time from territorial airspace, rather than actual m ileage.This of course 
extends the ADIZ well out over the area recognized as high seas. Essentially, an ADIZ 
regulation requires foreign aircraft intending to fly into a State’s airspace to file a 
special flight plan with an appropriate air traffic control unit in that State.“ This leads 
to the situation where an aircraft flying through international airspace en route to a 
country which imposes an ADIZ must comply or lose it’s right to land there and 
possibly jeopardize it’s safety while in transit through ostensibly free airspace. The 
legal justification for an ADIZ is claimed to flow from the doctrine of self-protection, 
as exemplified by the U.S. Monroe Doctrine of 1823, applied under other names by 
other nations. That doctrine envisages the right of a State to take action to protect itself 
before events render the exercise of such right impossible." Although there has been 
some dispute as to it’s legitimacy, it’s virtually unchallenged (at the diplomatic level) 
existence since 1950 may well have rendered the ADIZ a legitimate legal instrument.^ 
In any event, it may be fair to describe it as a confidence-building measure which has 
generally contributed to increased security and stability by limiting dangerous oppor­
tunities for surprise.

Freedom of the high seas may be seen as further affected by the ability of nations 
to use them and their supeqacent airspace for the conduct of military activities, such 
as naval manoeuvres and weapons testing.̂ ® This will often involve the issuance of 
Notices to Airmen (NOTAM’s) and Notices to Mariners to avoid certain sections of the 
high seas during such manoeuvres.^ Although by no means an attempted appropria­
tion of the high seas, it results in the temporary exclusion of all other users from a 
specified area in which they are entitled to be, for they enter at their peril. The principle 
of reciprocity ameliorates this situation to a certain extent. However, there is a 
considerable disparity between the number of nations who would customarily (and 
with some frequency) avail themselves of this option and the potential number of sea­
faring and aviation-capable nations.

The Chicago Convention distinguishes between civil and state aircraft. Article 3 
specifies that the Convention is not applicable to state aircraft, which are defined as 
those used in “military, customs and poUce services.” These activities go to the essence
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of a State’s expression of it’s sovereignty and could not be transferred to ICAO in 1944, 
or now for that matter. This is augmented by article 89 of the Convention, which 
stipulates that

“[i]n case of war, the provisions of this Convention shall not affect the freedom of 
action of any of the contracting States affected, whether as belligerents or as 
neutrals.”

The 1923 Hague Draft Rules of Aerial Warfare.̂  ̂ although never adopted in a 
legally binding form, “largely corresponded to customary rules and general principles 
underlyiag the laws of war on land and at sea.”“ A similar distinction between cat­
egories of aircraft is contained within the Ha|gue Rules except that it is between private 
(civil) aircraft and pubUc (state) aircraft. Military aircraft and those non-military 
aircraft employed exclusively in the pubUc service are deemed to be public aircraft, 
while all others are private aircraft.^ Article 11 of the Hague Rules specifies that “outside 
the jurisdiction of any State, beUigerent or neutral, all aircraft shall have full freedom 
of passage through the air and of aUghting.” In addition, article 12 recognizes the right 
of any State, “whether belligerent or neutral” to “forbid or regulate the entrance, 
movement or sojourn of aircraft within it’s jurisdiction.” This parallels the distinction 
in time of peace in the Chicago Convention, whereby state aircraft are not permitted 
to overfly foreign national airspace without authorization and only subject to the terms 
of such authorization.^

If an aircraft engaged in reconnaissance for verification of arms limitation were 
classed as a state/pubUc aircraft, it would appear to require permission for it’s 
overflight from the subjacent State. If such an aircraft were classed as civil/private, it 
would still be limited by the restrictions, including prohibited zones, which a subjacent 
State is entitled to impose upon overflight within it’s territorial airspace.

The Charter of the United Nations^ expresses it’s primary purpose as being main­
tenance of international peace and security. To that end, the United Nations is 
empowered

“...to  take effective collective measures for the prevention and removal of threats 
to the peace, and for the suppression of acts of aggression or other breaches of the 
peace, and to bring about by peaceful means, and in conformity with the principles 
of justice and international law, adjustment or settlement of international disputes or 
situations which might lead to a breach of the peace.

This is qualified by article 2(7) of the Charter whereby the United Nations is not 
authorized to intervene in matters essentially within a State’s domestic jurisdiction, 
subject to a right to apply the enforcement provisions of the Charter contained in it’s 
Chapter VII. The latter outlines the powers of the Security Council with respect to 
action it may take to ameliorate threats to the peace, breaches of the peace and acts of
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aggression. Article 43 of the Charter is especially relevant here and provides in it’s first 
paragraph that

“[a]ll Members of the United Nations, in order to contribute to the maintenance of 
international peace and security, undertake to make available to the Security 
Council, on it’s call and in accordance with a special agreement or agreements, 
armed forces, assistance, and facilities, including rights of passage, necessary for the 
purpose of maintaining international peace and security.” (emphasis added)

Since the Security Council determines the existence of a threat to or breach of the 
peace, this would appear to be a very significant power to request and obtain rights to 
overflight. However, until very recently, the actions of the Security Council were 
hampered by the exercise of the power of veto by one or other of the five permanent 
members.^ Nevertheless, the successful passage of Resolution 598 piu:suant to the 
Iran-Iraq war on July 20,1987, and it’s activation a year later by Iran’s acceptance 
thereof, may presage a more dynamic Security Council performing on the world stage 
as originally envisaged in 1945.“

It has been averred that there are two exceptions to the “inviolability of territorial 
airspace ... (1) consent; and, (2) self-defence.”^ A State can at all times specifically 
consent to the overflight of even mihtary aircraft belonging to another State. The other 
exception would envisage the exercise of overflight rights by State A without the 
consent of the subjacent State B, where State A believes it’s self-defence demands a 
derogation from the sovereignty of State B. An alternative means to reaUse this notion 
would be the legitimate exercise of the powers of the U.N. Security Council in article 
43 of the Charter to require a right to overflight. However, in the present context, the 
consent exception is the only relevant option.

2.2 Aerial Intrusion

There is nothing illegal perse in aerial reconnaissance. In time of peace it’s legaUty 
depends upon whether it is being conducted in national or international airspace. If a 
reconnaissance aircraft of State Ais flying in international airspace, at no time entering 
the territorial airspace of State B whose territory it is photographing or otherwise 
monitoring, then State A commits no offence. This is termed “peripheral reconnais- 
sance.”“ In contrast, should the aircraft of State A stray into the territorial airspace of 
State B, although it performs the same act, it’s locus converts this into an illegal activity, 
provided it has not obtained the prior consent of State B. The latter is termed 
“penetrative reconnaissance.”^̂ This dichotomy can best be illustrated by 
counterpointing two incidents which occurred in 1960. On May 1st of that year, a 
United States U-2 high altitude reconnaissance aircraft piloted by a civilian, Francis 
Gary Powers, was shot down in flagrante delicto some 1200 miles within Soviet ter-
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ritorial airspace. Powers was convicted in tlie Soviet Union of espionage.

""During the subsequent debates in the United Nations Security Council, the fact that 
the U-2 program of penetrative reconnaissance violated the territorial sovereignty of 
the Soviet Union was emphasized by several delegations and never denied by the 
United States.”^

In contrast, two months after the U-2 incident, a U.S. military RB-47 reconnais­
sance aircraft was shot down over the Barents Sea by a Soviet fighter. The United 
States claimed that the RB-47 had at all times remained outside the territorial sea of the 
Soviet Union and that it’s destruction was a clear breach of international law. This was 
implicitly admitted by the U.S.S.R. which repatriated the survivors without charging 
them with espionage, following strenuous protestations by the United States in the 
Security Council.®*

“The most significant legal feature of the RB-47 incident is that neither the United 
States nor the Soviet Union claimed or admitted the right of a State to shoot down 
a foreign aircraft over the high seas, even though it flies close to foreign territory and 
even though it is a military aircraft engaged in military reconnaissance.”^

There have been some 34 cases of aerial intrusion by civilian aircraft since 1947,*̂  
many of which have ended tragically. In an attempt to outlaw the use of such extreme 
force against civil aircraft, ICAO met in extraordinary session in April-May, 1984 and 
produced an amendment to the Chicago Convention, article 3 bis. In essence the latter 
seeks to enshrine the principle that

“every State must refrain from resorting to the use of weapons against civil aircraft 
in flight and that, in case of interception, the lives of persons on board and the safety 
of aircraft must not be endangered.”

There are those who contend that this is merely declaratory of existing customary 
international law“ and those who would accept that the use of weapons against civil 
aviation, whilst deplorable, will not be absolutely banned until article 3 bis has been 
ratified by a two-thirds majority of ICAO member States.” If the latter behef is the 
conect one, which appears likely given State practice in this area, there are, neverthe­
less, two limitations in international law which are operative (if somewhat less than 
concrete). One is the principle of Proportionahty, as expressed by the arbitral tribunal 
in the Naulilaa Incident^ which held that in order for a reprisal to be legitimate in 
international law, it must be in proportion to the original offence and “reprisals out of 
all proportion to the act that inspired them ought certainly to be considered as excessive 
and illegal.” The second, is the principle of the observance of “elementary consider­
ations of humanity, [which are] more exacting in peace than in war,” as noted in the 
Corfu Channel case.*® However, these fall clearly short of a prohibition such as that 
envisaged by article 3 bis. Hence the necessity for it’s promulgation. Unauthorized
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aircraft, be they engaged in reconnaissance or civilian air transportation impinge upon 
controlled national airspace at their peril, at least until article 3 bis becomes law. In that 
event, the ultimate sanction would not be destruction, but a recognized right

that every State, in the exercise of it’s sovereignty, is entitled to require the 
landing at some designated airport of a civil aircraft flying above it’s territory 
without authority... lb this end each contracting State shall establish all necessary 
provisions in it’s national laws or regulations to make... compliance mandatory for 
any civil aircraft registered in that State

Some States, such as Sweden and the Soviet Union, already make illegal intrusion 
into it’s airspace a criminal violation subject upon conviction to a custodial sentence.

There are additional limitations contained within the Chicago Convention which 
are relevant to this discussion. Thus, article 8 provides in part that

“[n]o aircraft capable of being flown without a pilot shall be flown without a pilot 
over the territory of a contracting State without authorization . . .”

This would outlaw reconnaissance drones which are becoming an increasingly 
sophisticated adjunct to mihtary operations. In addition, article 36 of the Convention 
accords each contracting State the right to “prohibit or regulate the use of photographic 
apparatus in aircraft over it’s territory.”

To engage in aviation is to be subjected to a plethora of rules and regulations both 
municipal and international. Although they are of differing importance, the neglect to 
comply with even an apparently minor one, may have devastating consequences. The 
abiding impression is that for a system of aerial reconnaissance for verification to 
succeed, it must have the full agreement of aU the nations to be overflown. In particular. 
States must not exercise their rights regarding prohibited zones, which may surround 
the very areas in which the reconnaissance overflights would be required. Reliance 
upon principles of customary international law for protection would be reckless. A 
treaty duly ratified by all the relevant nations in which they permit overflight pursuant 
to a “verification for arms limitation” scheme is the only safe and incontrovertibly legal 
means to proceed.

2.3 Airborne Verification - The Arms limitation Context

This section deals with a number of international agreements which may prove 
instructive of State practice regarding their willingness to limit territorial sovereignty 
to facihtate verification of an arms limitation agreement. Comprising as they do the 
actions of various States clearly contemplating binding legal relations, both of the
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requirements (State practice and opinio juris, ie the belief that a rule of law is involved) 
laid down by the International Court of Justice for the existence of customary 
international law are present/^

The Antarctic Treaty'*  ̂imposes a 30 year moratorium on the territorial claims to 
Antarctica,^ which is thus terra nullius as discussed earlier. To ensure that no State 
does anything inconsistent with the aims of the Treaty, such as engage in military 
activities,the Contracting Parties may appoint observers to monitor each other. 
Observers have “complete freedom of access at any time to any or all areas of 
Antarctica.”'̂  In addition,

“[a]ll areas of Antactica, including all stations, installations and equipment within 
those areas, and all ships and aircraft at points of discharging or embarking cargoes 
or personnel in Antarctica, shall be open at all times to inspection by any observers 
designated

In order to maximize the effectiveness of the observers, “aerial observation may 
be carried out at any time over any or aU areas of A ntarctica.Thus, there is a clear 
precedent for unlimited aerial reconnaissance, albeit over terra nullius.

The 1972 U.S.-Soviet Prevention of Incidents at Sea Treaty"*® can be seen as a 
compromise by each of the superpowers of their freedom of navigation on, and 
overflight of, the high seas (territorium extra commercium). This was in order to 
prevent a confrontation from developing and followed a series of incidents resulting 
from the excess zeal of naval commanders eind their aviators. Article 3(1) of the Treaty 
provides that

“[i]n all cases ships operating in proximity to each other, except when required to 
maintain course and speed, shall remain well clear to avoid risk of collision.” 
(emphasis added)

This applies specifically to ships engaged in “surveillance” operations of other 
ships, which are to “stay at a distance which avoids the risk of collision” and also to 
avoid manoeuvres which might embarrass or endanger such shipping.^ Furthermore, 
article 4 directs aircraft commanders to

“use the greatest caution and prudence in approaching aircraft and ships of the other 
party operating on and over the high seas, in particular, ships engaged in launching 
or landing aircraft, and in the interest of mutual safety shall not permit: simulated 
attacks by the simulated use of weapons against aircraft and ships, or performance 
of various aerobatics over ships, or dropping various objects near them in such a 
manner as to be hazardous to ships or to constitute a hazard to navigation.”

In addition, article 6 establishes a three to five day period for the issuance of 
warnings to mariners “of actions on the high seas which represent a danger to
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navigation or to aircraft in flight.”

The Conference on Security and Co-operation in Europe commenced work in 1973 
and concluded it’s first phase at Helsinki in 1975. The Helsinki Final Act/̂  while 
recognizing the “inviolability of frontiers,’’̂ ^provided in it’s Document on confidence- 
building measures for the prior notification of major military manoeuvres. Such 
manoeuvres are defined as those exceeding 25,000 troops made up of army, navy, air 
force or any combination thereof. Notification is to be given at least 21 days in advance 
of the start of such manoeuvres. If the latter extend beyond the European land mass 
to adjoining sea areas and air space, this fact must also be notified. Most importantly, 
the Helsinki Final Act permits the exchange of observers in the following manner:

“The participating States will invite other participating States, voluntarily and on a 
bilateral basis, in a spirit of reciprocity and goodwill towards all participating States, 
to send observers to attend militarv manoeuvres.
The inviting State will determine in each case the number of observers, the 
procedures and conditions of their participation, and give other information which 
it may consider useful...
The invitation will be given as far ahead as is conveniently possible through usual 
diplomatic channels.” (emphasis added)

This is augmented by a commitment to promote exchanges of military personnel 
and visits by military delegations. The Helsinki Final Act can be seen as a tentative 
derogation from territorial sovereignty to a limited but significant extent, with both it’s 
strength and weakness inherent in the voluntary nature of such confidence building 
measures.

The 1976 Peaceful Nuclear Explosions Treaty^̂ seeks to introduce on-site inspec­
tion into superpower nuclear research to ensure that various limits on the yield (or 
destructive power) of underground nuclear tests would not be exceeded. The tests 
envisaged are underground explosions conducted for “peaceful purposes.” Article V 
of the Protocol containing the Treaty’s verification provisions permits “designated 
personnel in the exercise of their rights and functions” to “have access along agreed 
routes” to the test location and it’s environs within a radius of 10 kilometres of the site 
of the explosion.̂  ̂ The party carrying out the explosion is to notify the other party at 
least 30 days prior to the explosion^  ̂and observers may be present between 5 and 20 
days in advance of the event and between 2 and 8 days thereafter, depending upon the 
yield of the nuclear device used.̂ ‘ The host nation is to

“assure for designated personnel telecommunications with their authorities, [and] 
transportation and other services appropriate to their presence and to the exercise of 
their rights and functions at the site of the explosion.” (emphasis added)̂ ^

Such designated personnel are specifically permitted to enter the territory of the
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host nation through an agreed port, which will usually be an airport given the time 
constraints involved, and to remain in such territory in order to carry out their purpose/* 
Thus, observers are not prohibited from having aerial access to and around test sites 
and may be permitted to do so when this is considered “appropriate... to the exercise 
of their rights and functions” in each other’s territory on a basis of reciprocity, whilst 
having explicit permission to carry out ground inspections.

Throughout the 1970’s a number of agreements were reached between Egypt and 
Israel in order to bring about peace between them. The first was the 1973 Cease-Fire 
Agreement ’̂ which committed the two belligerents to the negotiation of a framework 
for the “disengagement and separation of forces imder the auspices of the United 
Nations.”** This was followed up by the first Disengagement Agreement in 1974." 
This Agreement estabUshed a “zone of disengagement” between the combatants in 
which a United Nations Emergency Force (UNEF) was to be stationed.®  ̂ The second 
Disengagement Agreement, negotiated a year later, affirmed the “buffer zone” to 
which access was controlled by the UNEF.‘* It elaborated provisions regarding aerial 
surveillance in an incorporated Annex to the Agreement which stipulated that there was 
to be

“a continuation of aerial reconnaissance missions by the United States over the areas 
covered by the Agreement... following the same procedures already in practice. The 
missions will ordinarily be carried out at a frequency of one mission every 7-10 days, 
with either party or the United Nations Emergency Force empowered to request an 
earlier mission. The United States Government will make the mission results 
available expeditiously to Israel, Egypt and the chief co-ordinator of the United 
Nations peace-keeping missions in the Middle East.”^

The results of the U.S. aerial reconnaissance, both high altitude and “close look,” 
were collated and supplied to both Egypt and Israel by the U.S. Sinai Field Mission.*̂  
In addition, UNEF personnel carried out bi-weekly inspections and manned check­
points and observation posts. This was augmented by automatic early-warning 
stations, also provided by the United States in it’s role as a neutral third party 
facilitating peace, and surveillance stations set up by Israel and Egj^t themselves.*  ̂
Highly specific provisions were included in a Protocol to the second Disengagement 
Agreement regarding fUghts generally over Sinai and aerial reconnaissance inparticular. 
Thus, article V states in part that:

“1. Aircraft of either Party will be permitted to fly freely up to the forward line of that 
Party.
2. Reconnaissance aircraft of either Party may fly up to the Median Line of Buffer 
Zone 1 [see Figure 2.1]... in accordance with the following principles:
a) Reconnaissance flights will be carried out by planes at a height of not less than 
15,000 feet and on a straight course (along the median line of Buffer Zone 1). No 
manoeuvre should occur in the Buffer Zone that may involve the crossing of the lines 
of the other Party.
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Figure 2.1 Second Egyptian-Israeli Sinai Disengagement Agreement, 4 September, 1975. 
(Reprinted, by permission of the Arms Control and Disarmament Division, External 
Affairs and International Ti’ade Canada, from B.S. Mandell, The Sinai Experience:
Lessons in Multimethod Arms Control Verification and Risk Management, op. cit., p. 7)

b) Each reconnaissance flight shall not be made by more than two (2) planes.
c) There shall be seven (7) reconnaissance flights every week for each Party.
d) For these flights each Party will have at it’s exclusive disposal periods of 24 hours 
beginning at 12:15 until 11:45 the following day. The Parties will alternate in the 
use of the allocated periods. No flights will be carried out between 11:45 and 12:15 
daily ...
f) Notice shall be given to a representative of the Chief Co-ordinator (of UNEF) not 
less than six (6) hours before each reconnaissance flight...”

The final agreement in this sequence, the Egypt-Israel Peace Treaty of March 26, 
1919 f  inter alia perpetuated the aerial reconnaissance flights of the U.S. Sinai Field 
Mission under the same terms as the previous agreements had. The “Aerial Military 
Regime” is specified in Aimex I to the Treaty in the following terms (see Figure 2.2):

“1. Flights of combat aircraft and reconnaissance flights of Egypt and Israel shall take 
place only over Zones A (Western Sinai) and D (Israel to the East of the International 
Boundary) respectively.
2. Only unarmed, non-combat aircraft of Egypt and Israel will be stationed in Zones 
A and D, respectively.
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Multimethod Arms Control Verification and Risk Management, op. cit., p. 20)

3. Only Egyptian unarmed transport aircraft will take off and land in Zone B (central 
Sinai) and up to eight such aircraft may be maintained in Zone B. The Egyptian 
border units may be equipped with unarmed helicopters to perform their functions 
in Zone B.
4. The Egyptian civil poUce may be equipped with unarmed police helicopters to 
perform normal poUce functions in Zone C (Eastern Sinai to the west of the 
International Boundary).
5. Only civilian airfields may be built in the Zones.
6. Without prejudice to the provisions of the Treaty, only those military aerial 
activities specifically permitted by this Annex shall be allowed in the Zones and the 
airspace above their territorial waters.”

Regarding U.S. aerial reconnaissance, article VII of the Appendix to Annex I 
provides that:

“1. Aerial surveillance activities during the withdrawal will be carried out as follows:
a. Both Parties request the United States to continue airborne surveillance flights in 
accordance with previous agreements until the completion of final IsraeH with­
drawal.
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b. Flight profiles will cover the Limited Forces Zones to monitor the limitations on 
forces and armaments, and to determine that Israeli armed forces have withdrawn 
from the [specified] areas and that these forces thereafter remain behind their lines.
Special inspection flights may be flown at the request of either Party or of the United 
Nations...
2. Both Parties request the United States operated Sinai Field Mission to continue it’s 
operations in accordance with previous agreements until completion of the Israeli 
withdrawal from the area east of the Giddi and Mitla Passes. Thereafter, the Mission 
will be terminated.”

This marks a considerable derogation from the traditional notion of territorial 
sovereignty and indicates that nations are prepared, albeit in extremis, to permit third 
party intervention over territory which each would claim to be it’s own. Such 
intervention has included aerial reconnaissance and may be seen as a direct precedent 
for it’s use for verification in other contexts.

The continuing activity of the Conference on Security and Co-operation in Europe, 
which produced the Helsinki Final Act mentioned above, succeeded in developing a 
document at Stockholm on September 19,1986, elaborating “Confidence and Secu- 
rity-Building Measures.”** These measures included prior notification of certain 
military activities, observation of such activities and compliance and verification 
provisions. The prior notification provisions are much more detailed than those of 
Helsinki, and include the total numbers of troops, tanks, artillery pieces, helicopters 
and the “envisaged number of sorties by aircraft,”®’ the “purpose of air missions,”™ and 
the “categories of aircraft involved.”” The notification period is extended to 42 days’* 
whereupon the invited State may send up to two observers (either civilian, military, or 
a combination) to the notified manoeuvres.’̂  The host State is to provide the observers 
“with appropriate means of transportation in the area of the military activity,”’“ which 
necessarily includes air transport and concomitant overflight rights for foreign 
personnel. The compliance and verification provisions are particularly relevant here. 
Each participating State may restrict to three the annual number of inspections by all 
other participating States of it’s territory, no observing State being entitled to more than 
one inspection per year of the same host S t a t e . A State requesting an inspection is 
permitted to designate a “specified area” in the territory of another State comprising 
terrain where notifiable military activities are to be conducted.’* However, this may be 
limited by the host State which may permit

“access, entry and unobstructed survey, except for areas or sensitive points to which 
access is normally denied or restricted, military and other defence installations, as 
well as naval vessels and aircraft. The number and extent of the restricted areas 
should be as limited as possible.”” (emphasis added)

Both ground and aerial inspection are specifically permitted,’* the aircraft being 
chosen to provide the inspection team with “a continuous view of the ground during 
the inspection.” In practice, the inspectors fly into the point of entry using their own
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aircraft, but the inspections are conducted using aircraft provided by the host State. The 
procedure for aerial inspections is detailed in paragraph 90 of the Stockholm Docu­
ment in the following terms:

“After the flight plan, specifying, inter alia, the inspection team’s choice of flight 
path, speed and ahitude in the specified area, has been filed with the competent air 
traffic control authority the inspection aircraft will be permitted to enter the specified 
area without delay. \Mthin the specified area, the inspection team will, at it’s request, 
be permitted to deviate from the approved flight plan to make specific observations 
provided such deviation is consistent with [the provision concerning restricted 
areas] as well as flight safety and air traffic requirements ...”

The final treaty to be considered herein is the 1987 INF Treaty.” It’s verification 
provisions are contained in article XI of the Treaty and permit on-site inspection of 
specified faciUties in the United States and Soviet Union for a period of 13 years, during 
which time numerous inspections may be made to ensure intermediate-range nuclear 
weapons are progressively eliminated by the year 2001.®® In addition, continuous 
monitoring of missile final assembly facilities at Utah and Votkinsk is permitted.*  ̂The 
second Protocol to the INF Treaty concerning inspection procedures provides in part 
that

“[wjithin 30 days after entry into force of the Treaty, each Party shall inform the other 
Party of the standing diplomatic clearance number for airplanes of the Party trans­
porting inspectors and equipment necessary for inspection into and out of the 
territory of the Party or basing country in which an inspection site is located. Aircraft 
routings to and from the designated point of entry shall be along established 
international airwavs

Thus, there is no general freedom of overflight, but a controlled access through 
designated airports for inspectors to perform their function on the ground at the 
specified sites. Instead, the on-site inspections, which may be said to be the highest 
or most intrusive form of verification available, are explicitly to be supported by 
“national technical means of verification,” which are familiar in the nuclear arms 
control context and include surveillance satellites.*  ̂ The combination of satellite re­
connaissance, assisted by specified co-operative measures, with on-site inspections 
was apparently judged to be adequate to fulfill the verification requirements of the 
Treaty. It is likely that this, together with the traditional use of sateUite reconnaissance 
data by the United States and Soviet Union, precluded serious consideration of any role 
for aerial reconnaissance.

Clearly, there is considerable precedent for the use of aerial reconnaissance for 
verification of arms limitation. Even where on-site inspection is permitted, aerial 
reconnaissance has a role to play in areas of difficuh terrain or to obtain coverage for 
large areas, such as in the Sinai peninsula and, for example, the borders between Iran 
and Iraq or that separating East and West Germany.
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2.4 Other relevant treaties in a security context

There are several additional categories of treaty which may be instructive to this 
presentation. One category is that of bilateral overflight agreements, whereby State A 
accords the right to State B to fly over it’s territorial airspace. An example of this is 
the US-USSR Protocol on Expansion of Air Services '̂̂  which permits fourth freedom 
rights®̂  of air transport for PanAm and Aeroflot into each other’s country through 
designated airports and via specified intermediary points. In a security context, there 
are a number of examples of bilateral agreements according the military aircraft of one 
nation the right to overfUght above the territory of the other.** It will be recalled that 
there is no right to overflight for miUtary aircraft and they must always have the 
permission of the subjacent State.

Another important category of security treaty, is the mutual defence variety. One 
of the best known. The North Atlantic Treatv.*̂ estabUshed in it’s article 5 that the 
Parties considered an armed attack against one or more of them in Europe or North 
America as being against them all and, in the event of such an attack,

“each of them, in exercise of the right of individual or collective self-defence 
recognized by Article 51 of the Charter of the United Nations, will assist the Party 
or Parties attacked by taking forthwith, individually and in concert with the other 
parties, such action as it deems necessary, including the used of armed force, to restore 
and maintain the security of the North Atlantic area.” (emphasis added)

This is mirrored in the Warsaw Pact** by it’s article 4, with the addition of an 
agreement to “establish a Unified Command, to which certain elements of their armed 
forces” would be allocated by subsequent agreement.*’ A number of bilaterals have 
been concluded between the Soviet Union and it’s Eastern bloc members reiterating 
the general provisions of the Warsaw Pact.’” As a further example of a mutual security 
agreement, the 1981 Israel-United States: Memorandum of Understanding on Strate­
gic Co-operation’̂  envisages “joint military exercises, including naval and air exercises 
in the Eastern Mediterranean Sea, as agreed upon by the Parties.’”  ̂Such co-operation 
is explicitly to extend to the defence trade.

The final category of security treaty to be deaU with herein is that concerning the 
granting of military base rights. Thus, in article I of the 1952 US-Japan Securitv 
Treaty’** the right is given “to dispose United States land, sea and air forces in and about 
Japan.” This was amplified in a 1960 Treaty of Mutual Co-operation and Securitv 
between Japan and the United States of America.’̂  Article VI of the latter states that

“[f]or the purpose of contributing to the security of Japan and the maintenance of 
international peace and security in the Far East, the United States of America is 
granted the use by it’s land, air and naval forces of facilities and areas in Japan.”
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This is similar to two other treaties concluded by the United States in South East 
Asia. Thus, both a US-Korea treaty®* and a US-Taiwan treaty’’ provide for the right of 
the United States to dispose it’s land, sea and air forces on relevant asian territory by 
mutual agreement. What these treaties represent is a clear derogation from territorial 
sovereignty by the stationing of foreign persoimel in the host State, which will involve 
considerable freedom of action on such bases and in the airspace surroundiag them.

The unifying feature of all the treaties discussed in this part of the report, is the 
flexibility which nations can exhibit regarding overflight rights and the concomitant 
presence on the ground of the armed forces of an allied State where security interests 
are deemed to require it.
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CHAPTER III

PHOTOGRAPHIC SYSTEMS

The wavelength range from 0.3 to 0.9 (i,m is known as the photographic remote 
sensing region. Wavelengths in this region may be imaged by photographic methods. 
An image is recorded on photographic film which must be developed to be seen. 
Electro-optical systems are being increasingly used because the imagery can be seen 
immediately using a suitable display device. But photography remains the optimal 
remote sensing system if collecting imagery with maximum spatial detail is required. 
Photographic systems are likely to play a significant role in any multilateral verifica­
tion regime because of the importance of spatial information for tasks related to 
verification.

3.1 Vertical photography

The major photographic system is the frame camera. This type of camera comes 
in a wide range of formats, from the standard 35-mm cameras (25 x 37 mm format) 
commonly used for hand-held photography on the ground to specialized aerial cameras 
using 240 mm film and providing a 229 x 229 mm (9x9  inch) format. Survey (or 
cartographic) cameras, such as the >Mld AVIOPHOT™ RC20 in Figure 3.1, are pri­
marily designed for medium altitudes and “average” conditions. They are built to 
provide distortion-free photographs for map production. Reconnaissance cameras 
must provide high resolution imagery and are designed to meet the requirements of 
specific photographic missions.

Tactical military reconnaissance cameras must often take photographs from 
aircraft flying at low altitudes, high air speeds and under adverse photographic 
conditions. Tactical military reconnaissance cameras typically supply forward motion 
compensation, automatic exposure control and take up to 12 frames per second. The 
Vinten Type 360 70-mm camera (Figure 3.2) is a rugged and dependable system 
providing frame rates of 4 frames per second (^s) with a shutter speed of 1/1000 
second or 8 j^s with a shutter speed of 1/2000 second.

Vertical photographs provide a maplike, overhead view of the ground. However, 
they are seldom truly vertical. Aircraft motion and other factors usually introduce a few 
degrees of tilt. As well, vertical photographs do not show objects in their true “map












































































































































































































































































