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ABSTRACT 

This paper describes a potential 
role for arms control monitoring 
technology in peace-keeping 
operations. The basic idea is to utilize 
monitoring technology developed or 
suggested for treaty verification 
(primarily Conventional Forces 
Europe (CFE), but other treaties as 
well) to minimize the exposure of 
humans as part of "peace-keeping" 
forces in various trouble spots 
throughout the world. The impetus 
comes from the dangers and high costs 
of stationing peace-keeping forces in 
areas such as Bosnia-Herzegovina. 
Aside from the costs associated with 
such efforts, the loss of life has 
escalated recently from 743 peace 
keepers lost from 1948 to 1988, to 180 
lives lost in 1993 alone. W Some 
potential advantages to using 
technology for certain monitoring roles 
are discussed in the paper and include: 

• Minimizing exposure/risk to 
peace-keeping personnel from 
hostile fire, hostage taking, etc. 

• Sharable technology will allow all 
parties to view results, assess 
violations or transgressions, etc. 

* This work was performed under the auspices 
of the U.S. Department of Energy under 
Contract No. DE-AC02-76CH00016. 
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• Can be applied to equipment, 
railways, roads, etc., to confirm 
human and other monitoring 
capabilities. 

• Provides data to settle disputes 

on which side initiated hostilities. 

INTRODUCTION 
During the negotiations, which 

led to the signing in November 1990, 
of the Treaty on Conventional Forces 
in Europe (CFE Treaty), many 
technology-intensive measures and 
procedures were discussed. 
Ultimately they were rejected. Table 1 
identifies technologically-intensive 
techniques rejected in CFE 
negotiations. Those accepted for use 
in the Treaty on Open-Skies are noted 
as are those which found applications 
in a peacekeeping mission. The 
reasons for concluding that 
technology-intensive procedures were 
not required for CFE verification were 
as follows. 

• Violation of the CFE Treaty 
would be a large-scale event. 
Detecting large-scale events does 
not depend on sensing small 
signals. 

• The parties to the Treaty realized 
that the benefits from adhering to 
its terms (i.e. preventing a 
surprise offensive in Europe) far 
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exceeded the risk from an 
undetected violation which was 
not militarily insignificant. 
The parties recognized tha t clear 
identification of many 
insignificant incidents of non
compliance might jeopardize 
public acceptability of a treaty 
from which the signatories derive 
substantial benefits. 

Table 1 
Technology in CFE Negotiations 

Platforms and sensors 
Satellites (NTM, all sensors) 
Non-penetrating aircraft 

Penetrating aircraft 
optical 
electro-optical 
radar 
infra-red 

Ground-based sensors 
seismic detection 
electro-magnetic signature 
acoustic detector 
containment/surveillance 

On-site Inspection facilitators 
helicopters 
ground vehicles 
cameras, video and still 
tagging 

+ Allowed 
x Suggested but rejected 

+ 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

+ 
+ 
+ 
X 

*Permitted in Treaty on Open Skies 
**Used in Sinai 1956-67 

In the context of some 
peacekeeping operations, the 
argument for accepting certain of the 
technology-intensive measures and 
procedures considered and rejected in 
the CFE negotiations are weakened. 
Consider tha t in certain categories of 

peacekeeping operations the following 
statements are t rue. 

• A significant violation of a local 
truce may be a small-scale event; 
i.e. a few armored vehicles or 
tanks crossing a cease-fire line as 
opposed to division-sized 
formations in the CFE context. 
Thus, the ability to detect small 
signals may be important . 

• To maintain their credibility with 
opposing sides, it may be 
important for peacekeepers or 
other third-party guarantors of a 
cease-fire or forces separation 
agreement to report and 
investigate each and every 
violation. 

• The political acceptability by 
opposing parties of the 
continuation of a cease-fire or 
forces separation agreement may 
depend on assurances t h a t 
nothing escapes the surveillance 
of a peacekeeping or observer 
force. 

In addition, objectives which 
may be part of a peacekeeping 
mandate, such as assuring the 
separation of hostile forces, the 
protection of civilian populations, the 
survival of democratic forms of 
government, and the delivery of 
humanitar ian aid may be facilitated 
by technology-intensive measures and 
procedures. 

In the last half-century, many 
peacekeeping missions were 
undertaken. They differed in many 
aspects, including operating 
mandates, sponsorships, political will 
of the sponsor, composition of forces, 
and in the military-political si tuation 
which they faced on the ground. 
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In the next section, the 
important role of Technology in Sinai 
II, the peacekeeping mission of the 
United Nations Emergency Force 
(UNEF) following the 1973 October 
War will be described. In a 
subsequent section, a sample of other 
peacekeeping missions will be 
reviewed with a view to identifying, in 
retrospect, how innovative technical 
devices and procedures might have 
facilitated achieving mandated 
objectives. Finally, some general 
conclusions on the conditions under 
which innovative technical devices and 
procedures may be useful are 
provided. 

H I G H T E C H I N SINAI II : 1975-
1982* 

In November 1973, immediately 
following the 1973 October war 
between Israel and Egypt, (UNEF) 
undertook a number of peace-keeping 
tasks in the vicinity of the Suez 
Canal.* Included was assuring the 
separation offerees and monitoring 
the te rms of a truce agreement 
designed to prevent military supplies 
from reaching an encircled Egyptian 
force. 

In January 1974, a forces 
disengagement agreement, Sinai I, 
established a UNEF controlled buffer 
zone between Israeli and Egyptian 
zones of limited forces. The lat ter 
were subject to inspection by UNEF 
patrols accompanied by Israeli and 
Egyptian officers. Fire power 
permitted in the limited forces zones 
was incapable of reaching territory 
controlled by the opposing power. 
These areas, some 30 miles wide, were 
parallel to and jus t to the east of Suez 

Canal and west of the strategic Gidi 
and Mitla passes. 

Sinai II extended the UN 
controlled buffer zone to include the 
Gidi and Mitla passes and moved the 
Israeli limited forces zone to a s tr ip 
east of the passes. These passes 
provided access for armor moving into 
or out of Canal Zone. Thus, both sides 
required assurance tha t a surprise 
attack through either Gidi or Mitla 
would be rendered improbable. 
Providing such assurance became the 
principal task of UNEF in the period 
1975-1982. "High-tech" devices and 
procedures including sensor fields and 
early warning stations figured 
importantly in achieving this 
objective. 

The schematic a r rangement of 
buffer and limited forces zones, sensor 
fields and early warning situations is 
shown in Figure 1. The three U S early 
warning stations were manned by 
civilian personnel monitoring four 
sensor fields employing five sensor 
types in Gidi and Mitla passes. The 
sensors and their functions are 
identified in Table 2. Data from the 
sensor fields permitted monitoring 
intrusions for the following 
characteristics: location, number and 
size of intruding objects, direction and 
speed. Final identification had to be 
accomplished visually. 

For a detailed description of this mission and 
its accomplishments, see Ref. 2. 
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Sinai II UNEF Controlled Buffer Zone* 

Figure 1 

*Ref. 2 



Table 2 
Sensors in Sinai Sensor fields 

Sensor Detection Principle 
Application 

Strain Sensitive 
Cable Sensor 

Passive Infra-red 
Confirming 
Scanner 

Miniature 
Seismic Intrusion 
Detector 

Acoustic Add-on 
Units 

Direction Infra
red Intrusion 
Device 

Registered movement of 
intruding object. Buried 
coaxial cable. 
Infra-red image resolving 
capability permitted 
distinguishing humans 
and animals from 
vehicles. Allowed 
estimation of numbers, 
direction and speed. 
Near-surface 
installation. Detection 
distance function of soil 
density/compaction. 
Sinai soil conditions: 
vehicle, 500 meters, 
sensor, 50 meters. 
Operated in conjunction 
seismic detector which 
triggered acoustic 
pattern of intruding 
object. 
Employed temperature 
differences to confirm 
presence of intruding 
objects and sensing 
direction of movement. 

The ground-based early 
warning system was operated by the 
US Sinai Field Mission (SFM) under 
the overall supervision of the US Sinai 
Support Mission based in the State 
Department. SFM was staffed by 
civilian contractor personnel. 
Initially, analysis of signals from the 
sensor fields, received on strip charts 
at the manned watch stations was 
labor intensive. Ultimately, signals 
were channeled to six SFM 
headquarters where they activated 
light bulbs on an outline map. 

fixed-wing aircraft. {This became 
important after the-withdrawal of 
UNEF foUowing the signing in 1979 of 
an Israeli-Egyptian peace-treaty. US 
satellite flights over the Sinai provided 
useful confirmation of treaty 
compliance. It is not known whether 
or not NTM data were shared with the 
Israelis and Egyptians. 

The compliance record indicates 
that there were 90 violations during 
the period 1976-1980. All violations 
were minor; easily detected and 
corrected. That violations did not 
escalate in importance was largely due 
to an effective system of reporting and 
consultation involving Israel, Egypt, 
and third parties. 

A high-level of compliance was 
achieved in the Sinai because 1) the 
perception of the political leadership 
in Egypt and Israel perceived that 
compliance was to the best interest of 
each nation and 2) the subordination 
of the military to political authority. 
That each party had the military 
capacity to violate the agreement on 
limited force zones and to penetrate 
the buffer zone and sensor fields 
cannot be doubted. The continued 
operation of the treaty monitoring 
program provided a measure of 
assurance to each power that the other 
side was sincere in its desire that 
hostilities not be renewed. Note also 
that the location of the Sinai 
peacekeeping operation was remote 
from populated areas in either Israel 
or Egypt thus putting at a 
disadvantage any disaffected sub-
national group bent on disrupting the 
peacekeeping process or actually 
provoking hostilities. 

Supplementing the sensor fields 
were overflights by helicopters and 



OTHER PEACEKEEPING OPERATIONS: IRRELEVANCE OF TECHNOLOGY 
In this section, other 

peacekeeping operations will be 
described with a view to 
demonstrating how in the absence of 
the non-technical ingredients, which 
contributed to the effectiveness of 
peacekeeping in the Sinai in the 
period 1976-1982, high-tech devices 
and procedures would contribute little 
or nothing. 

United Nations Emergency Force: 
Sinai 1956-1967 

Following the Anglo-French-
Israeli attempt, in November 1956, to 
seize control of the Suez Canal from 
Egypt, a UNEF was installed in the 
Canal Zone. Initially its mission was 
to cover the withdrawal of Anglo-
French forces from the Canal Zone. 
Subsequently its mission was 
extended to include indefinite control 
of the Sinai Peninsula where it 
operated principally along the Israeli-
Egyptian border to separate hostile 
forces. In May 1967, it was withdrawn 
on the orders of U Thant, secretary-
general of the United Nations, upon 
the demands of Gamal Abdel Nasser 
the Egyptian president. Following its 
withdrawal, Nasser moved to close the 
Gulf of Aquaba to Israel shipping. 
This act led directly to an Israeli pre
emptive air strike and the beginning 
of the Six Day War. 

In place in the sparsely 
populated Sinai along the Israeli-
Egyptian border for more than 10 
years, the UNEF prevented cross 
boarder raids. Another role was that 
of a "trip-wire" - no significant cross-
border land war could be initiated 
without its being either withdrawn or 

its positions penetrated. Thus, it 
functioned to provide an advance 
warning of impending hostilities to the 
other side and to the world-
community. This is precisely what did 
occur. Its presence apparently served 
the political and military purposes of 
both sides until Nasser perceived that 
it stood in the path of his political 
goals. It functioned in the absence of 
"high-tech" sensors for that reason and 
would have failed whether or not high-
tech sensors were available. 

Haiti 1994-95 

The mandate of peacekeepers 
(primarily U.S. forces) in Haiti in 
1994-95 was essentially to assure that 
the leaders of an "illegitimate" regime 
would yield power to a "legitimate" 
government while preventing massive 
blood-letting on the part of their 
adherents. The objectives were to 
support democratic institutions and to 
protect the populace from thuggery. 
In this, the peacekeepers were largely 
successful. The circumstances which 
were in a great measure responsible 
for their success was weak opposition, 
a friendly populace and the 
overwhelming military power of the 
peacekeepers. An additional factor 
was the willingness of the leadership 
of the opposing force to leave the 
country as a consequence of very 
generous terms offered by the US 
government. "High-technology" 
sensors had no role in achieving this 
success. 

Bosnia -1991 to Present 

In Bosnia, a multi-national 
force under NATO command but 
under a UN mandate is charged with 
protecting safe areas and delivering 
humanitarian aid. In doing this, it 
finds itself between well-armed 



national and subnational groups 
engaged in a civil war. Its role has 
shifted from peacekeeping to 
peacemaking. Subordinate to a 
political leadership which has 
repeatedly demonstrated a lack of will, 
it has acted indecisively and is held in 
contempt by both sides. Peacekeepers 
have been subject to hostage taking, to 
the hijacking of humanitarian supplies 
in their custody, to the theft at gun 
point of their own military vehicles as 
well as sequestered weapons. Here 
high-tech devices and procedures are 
irrelevant in the face of a divided 
political leadership and an 
unwillingness of the warring groups to 
accept any peaceful solution heretofore 
proposed. 

Somalia 1993-1994 

In Somalia where there was no 
government, peacekeepers faced a 
chaotic military situation. Well-armed 
private armies led by clan chiefs 
preyed on the general population and 
international providers of 
humanitarian aid. The country was in 
the grip of famine due largely to the 
inability of farmers to cultivate their 
fields in the face of armed and 
organized thugs who controlled the 
country side. Initially, peacekeepers 
met with a measure of success 
principally in the countryside. 

The United States role in this 
mission was to be limited in duration 
and restricted to providing 
humanitarian aid. It ended on 
schedule only after U.S. forces took 
unacceptable casualties in fighting in 
an urban area (Mogadishu) with a 
guerrilla band under the command of 
a local warlord. This event took place 
after actions by the peacekeepers had 
antagonized the populace. A 
prescription for failure in 

peacekeeping appears to be taking 
sides in a local conflict. It is difficult 
to see how the deployment of high-tech 
sensors could have helped avoid the 
failure of this mission. 

Lebanon 1982-1984 

Following the Israeli incursion 
into Lebanon a multinational force 
with a large US component entered 
Beirut to enforce a tenuous truce 
between Moslem and Christian 
militias. This force experience major 
casualties when the US Marine Corps 
barracks, in that city, was destroyed 
by a truck bomb. Noteworthy is the 
fact that at approximately the same 
time, the barracks of French 
peacekeepers in Lebanon was also 
attacked in a similar manner as was 
an Israeli military headquarters in 
Sidon. It appears as if area exclusion 
and vehicle access control technology 
and equipment in common use at US 
Department of Energy facilities could 
have prevented these disasters. 
Military forces which suffered these 
disasters are commonly perceived to 
be well-lead and to have access to 
advance technology. The conclusion to 
be drawn is that the mere availability 
of advanced sensor or access control 
technology is not sufficient without 
well-defined plans for its application. 

NOTABLE PEACEKEEPING 
SUCCESSES 

Some peacekeeping successes 
did occur. In the context of this paper, 
the use or non-use of high-tech sensors 
was irrelevant to the outcome. They 
were as follows. In Namibia, 
peacekeepers facilitated the 
transformation of a colony to an 
independent state. The success of this 
mission was due to the realization of 
the colonial elite that their interests 



would be better served by power-
sharing with a native population in a 
democratic state t han by continued 
hostilities. 

In Mozambique and Salvador, 
peacekeepers reconciled hostile parties 
and succeeded in bringing about the 
end of insurgencies. In both cases, all 
sides were exhausted. 

SUMMARY AND CONCLUSION 

On the basis of the historical 
record, it may be concluded t ha t the 
application of "high-tech" or innovative 
technology has been relevant to the 
success of a peacekeeping mission in 
the single case of UNEF and SFM 
monitoring of the separation of Israeli 
and Egyptian forces in the Sinai 
Desert in the period 1975-82. "High-
technology sensors" was hardly the 
sole ingredient. Their principal 
contribution was to decrease each 
side's perception of risk, thus allowing 
a growth in confidence of the "good 
intentions" of the other side. This was 
facilitated by joint participation of 
military officers of the hostile forces in 
verification activities and the 
confidence of both sides in the 
integrity of third parties directly 
involved in monitoring sensors. In 
other successful peacekeeping 
missions, high-technology sensors 
played no role. In the case of the 
failed peacekeeping mission in 
Lebanon following the Israeli invasion 
of 1982, it may be argued tha t had US 
and French barracks not been 
destroyed by par t isan militias 
deploying high-explosive truck bombs, 
peacekeepers would have remained to 
complete their mission. The 
deployment of access control and area 
exclusion technology similar to tha t in 
use at many US Department of Energy 
facilities might have prevented these 

disasters. The withdrawal of 
international peacekeepers was an act 
of failure of political will. The 
Lebanese militias were ultimately 
suppressed by the Syrians who, for 
political reasons which were hardly 
altruistic, deployed overwhelming 
military force. 

The failure of peacekeeping 
missions in Somalia and Bosnia in the 
face of unclear or shifting mandates , a 
lack of political will, and the readiness 
of the desire of hostile groupings for 
reconciliation would not have been 
averted by the deployment of high-
technology sensors. 
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