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Abstract: Controlled flight into terrain (CFIT) has long been a difficult problem for 
aviation safety, and has attracted widespread attention in the aviation industry. This 
paper analyzes the cause of CFIT accident from several aspects, and puts forward 
several measures to prevent it. Meanwhile, it is of great significance to study the 
causes and preventive measures of controlled flight into terrain to ensure flight safety. 
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1. Introduction 
 
According to the National Transportation Safety Board (NTSB) statistics, there are 56% 
large civil aircraft accident belongs to the approach and landing accident. Controlled 
flight crash ground flight safety foundation (FSF) ranks as the top four factors affecting 
flight safety. From the statistical data in recent years, the controlled flight into terrain 
has not shown a downward trend, and is still an important factor threatening the flight 
safety. 

IATA has introduced the concept of high-risk accident categories into the 2013 year’s 
report. Most Controlled Flight into Terrain (CFIT) accidents occur in the approach and 
landing phases of flight and are often associated with lack of precision approaches. 
Data from the IATA Global Aviation Data Management (GADM) program shows that 
52% of CFIT accidents involved the lack of precision approaches. There is a correlation 
between the lack of Instrument Landing Systems (ILSs) or state-of-the-art approach 
procedures - such as Performance-Based Navigation (PBN) - and CFIT accidents. 
Obviously, improving approaching and landing operations to prevent CFIT is a priority. 

According to statistics, about 80% of the air passenger deaths were caused by CFIT 
[1]. This kind of accident occurred near the ILS instrument, the VOR/DME approach 
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and the NDB approach. Mainly due to the wrong flight height, the wrong flight 
procedures, inaccurate flight operations, crew reaction to GPWS and other reasons. 
 

2. Cause Analysis of Controlled Flight into Terrain 
 
The accident caused by CFIT usually occurs in instrument meteorological conditions, 
and the dark, or two cases all have low visibility conditions, the reason is the lack of the 
flight crew of aircraft with respect to the vertical and horizontal position, and the 
ground surface or obstacles of environmental awareness. More than 70% of the CFIT 
incidents are the result of lack of vertical alertness or high level of error in the unit. 
Although the modern aircraft auxiliary equipment is more advanced, but the core of 
avoiding CFIT lies in the scene consciousness of the unit itself. 

The aircraft starts from the engine until the plane lands and slides to the tarmac. 
There is danger of collision, obstruction and collision at all phases. But the most stages 
of such incidents are takeoff and approach and landing phases [2]. Although the time 
of approach and landing only accounted for 4% of the total flight time, 48.9% of the 
accidents occurred. Table 1 analyzes the reasons due to the unit CFIT subjective 
causes of accidents and incidents. 
 

Table 1 Percentage of CFIT incidents and symptoms caused by subjective causes 
 

Cause Percentage
The crew violated the basic operating procedures 33% 

Lack of cross check for two drivers 26% 
In the absence of normal circumstances the lack of correct response 9% 

The driver did not correctly determine the go-around 6% 
The driver uses the wrong operating procedure in the go-around 3% 

The experience of the unit is not sufficient 4% 
The crew operation technology is poor 4% 

In the training flight caused by the error 3% 
The crew has not been trained by GPWS 3% 

In the descent to MDA or DH, the runway lights were lost and the crew did 
not take the go-around or safety measures correctly 

3% 

There is no use of the approach navigation device that should be used 3% 
The captain lacks flight experience on the current aircraft 3% 
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3. Methods of Preventing CFIT by Airline Crews 
 
Clear the reasons for the occurrence of CFIT, the crew to prevent the CFIT method 
gives the following operational recommendations. 

Preparation and coordination: (1) Fully prepare for the flight, especially the complex 
airport should focus on preparation.(2) To strictly carry out the flight procedure, we 
must memorize the re flight procedure, flight altitude and route.(3) Do take off, 
approach, landing and other simple, crew call to the standard, the crew check to 
cross.(4) The warning issued by the various warning systems in the cockpit should be 
correctly identified and timely measures taken.(5) Do not stubborn see, to assess the 
situation, according to changes in the situation at any time to amend the program.(6) 
Develop good habits, to avoid human error.(7) Correct and timely use of aircraft 
automation equipment. Especially when the aircraft activities are frequent, the weather 
is poor and the crew is overburdened.(8) Constantly to strengthen the exchange 
between the units, remind each other.(9) The pilot and the copilot are always ready to 
take the place of the plane. Corrective deviations must be measured ahead of time to 
avoid a difficult level of control. 

In the case of low visibility, approach, landing or go-around, special attention should 
be paid to the following points: (1) Before the plane decent, carefully review the route 
of entry, airport area map, approach procedure, go-around procedure and taxiing 
procedure after landing. According to the provisions of the minimum height of 10,000 
feet above the completion of the descending approach checklist, and some models in 
the plane before the completion of the checklist. (2) During the entire approach, all 
engines should maintain uniform and symmetrical thrust (in the event of an engine 
failure, according to the engine failure procedure). 

When approaching the ATC's access: (1) The angle of the aircraft cut into the landing 
channel should not be greater than 45 degrees. (2) the distance between the person 
and the intercepted glide path shall be not less than 8 nautical miles from the landing 
area of the runway; (3) the speed at which the landing channel is intercepted Not more 
than Vref + 40 nautical miles; (4) intercept the glide path height should not be lower 
than the corresponding height (such as 1500 feet field height). 

In the whole approach must be monitored ILS various data effective, we must always 
pay attention to the navigation platform, remote, near the station orientation, 
reference DME distance [3]. If the instrument indicates a large error, or the location of 
the aircraft there is suspicion, should go back in time to go-around. The frequency of 
the two sides to cross the cross-check, confirmed correct. 

When the aircraft approached along the landway and the descending path, the 
aircraft should be stably flying on the channel and the glide path, that is, the heading 
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rod deviation is not greater than 1.5 points, the sliding rod deviation is not greater than 
1.5 points, The speed is not greater than Vlef + 30, not less than Vref +5. If the 
500-foot aircraft has not yet established a stable approach, in order to avoid excessive 
or excessive loss of excessive damage should take takeover measures to re-complete 
the approach. 

To strengthen the preparation, familiar with the route, route and into the departure 
route related to the safety of the airport height. Especially in poor air conditions. Many 
CFIT accidents were caused by the lack of effective exchange of flight crews, mostly at 
the approach of the destination airport. Therefore, PF and PNF to strengthen the 
effective exchange of information [4]. At the same time, enhance the vertical security 
alert. More than 75% of the CFIT accident is due to the fact that the crew is not fully 
aware of the height and proximity to the ground. Therefore, the crew should always 
have a clear understanding of the height of their aircraft relative to the surrounding 
ground, as well as the designated or desired flight route [5]. 

In the course of all the approach does not operate the aircraft pilot to perform 
standard propaganda, at any time to remind and report a variety of abnormal 
circumstances. When the stability of the aircraft approach to the height of the decision 
still can not see the runway or do not have landing conditions, should be decisive 
go-around, and the correct completion of the go-around procedures, so that the mouth, 
hands to, not allowed to forget, forget the operation, Remember the altitude of the 
aircraft in a variety of height missed the height of the loss, to avoid the action due to 
slow or wrong, causing the aircraft touch the ground. 
 

4. Conclusion 
 
The CFIT is the primary cause of a disaster, the plane crash caused by an aircraft that 
can be controlled. If the aircraft is still controllable, but caused an accident, which 
means that the unit lost consciousness. In addition, part of the accident was caused by 
the loss of control of the aircraft by the pilot. In many cases, the loss of control of the 
aircraft is actually caused by the loss of situational awareness. Therefore, to avoid 
controllable flight crash, the pilot has a good crew resource management and always 
maintain situational awareness is critical. 
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