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  PREFACE

  The disappearance of Malaysia Airlines Flight MH370, with 239 people on board, reveals profound vulnerabilities in air travel. The tragedy has dramatically, horrifically changed the lives of the families and friends of the victims and has left the rest of the world in shock, stunned that a giant plane seems to have vanished—without a trace—and no one has answered why. To most people, an event such as this was unfathomable. To those of us who have investigated aircraft accidents, it’s a given that some planes won’t make it to their intended destinations. When we investigate, what we need to find out is why. Why didn’t the plane make it?

  Countless articles and blogs have speculated about what might have happened to MH370. Many of them use the disappearance of MH370 as a muse for wild speculation and the development—and spewing—of fictional theories. This book is different. I will provide you with a concise, reasoned, and rational approach to understand what most likely happened to the aircraft. I’m not trying to convince you of anything—I have no agenda other than to allow you to have all the facts to make an informed judgment call. The evidence speaks for itself.

  You will notice that this book does not address the ongoing search in great detail. I am not a satellite specialist and do not have the expertise to judge the validity of the information nor the calculations. I have therefore elected not to address how the technology works or how the scientists involved in the search arrived at their conclusions. There are independent groups who have also analyzed the data that was released from the investigation team. There is plenty of information available on the Internet about this technology and where the search is focused. This book will not provide you with that information.

  The call to write this book came from Skyhorse Publishing while I was in Los Angeles filming a documentary on the disappearance of MH370 for the History Channel. Skyhorse published my first book, Why Planes Crash: An Accident Investigator’s Fight for Safe Skies, reissued under the title Safer Skies, and without hesitation I jumped at the chance to work with Skyhorse again. I did, however, have some reservations about writing a book on this particular topic: What happened to MH370? I worried about coming across as disrespectful to the families of the missing passengers and crew. What eased this fear is what I’ve seen over and over during my many years as an accident investigator. It is the common thread that all accidents share: The families and friends of the victims have a need to understand what caused the accident. There’s also an unyielding desire to assure that an accident of that type never happens again.

  To figure out what most likely happened to Flight 370, I designed a type of Bayesian analysis model. Bayesian analysis—or Bayesian probability—is named after the great eighteenth-century mathematician Thomas Bayes and is a logic-based system used to assess the likelihood that an event occurred. The model I used to determine what most likely happened to MH370 is a fairly simple mathematical formula. It weighed each piece of information about the flight against others. It considered the reliability of sources and evaluated information on its own merit. The method, developed through my many years of experience as an aviation safety inspector and analyst, took into account what I know about quantifying the importance of circumstantial and physical evidence—clues. It assigned values to things like possible human motives—for example, did a passenger or crew member sabotage the flight? It also assigned values to hard information, such as what events, both common and unexpected, could have caused a mechanical malfunction.

  There were times during the process of writing this book when I wondered if I’d gotten myself in over my head. What kept me going was correspondence I had with Sarah Bajc. Sarah’s partner, Phillip Woods, was on board MH370, and she has gallantly taken on the role of spokesperson for the families of the MH370 passengers. She’s also been the catalyst motivating several independent groups working to make sure the investigation stays the course. Dr. David Gallo, Director of Special Projects at the Woods Hole Oceanographic Institution, introduced me to Sarah through email. In her first email to me, Sarah called me “bright and trustworthy”—something she said was in short supply during the investigation—and she asked me to continue trying to solve the mystery of MH370. Without Sarah’s support, this book might not have come to fruition.

  It’s now been more than a year since MH370 disappeared, yet interest in the mystery of Flight 370 hasn’t let up. There are the pundits who continually spout their claims about what could have happened, and then there are people like me who make informed assessments. I hope I’m one of the people you actually want to hear from. I’m aware of what leads to real answers and why wild, unsubstantiated claims don’t help anyone. The world deserves to know what happened to MH370, the families of the victims need closure, and the aviation industry needs to address its shortcomings.

  This book is my best effort toward making that happen.
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  EARLY MISTAKES

  It was 1:19 a.m. in Malaysia on March 8, 2014, when the captain of Malaysia Airlines Flight 370, Zaharie Ahmad Shah, said good night to the air traffic controller in Ho Chi Minh City. It would be the last communication from the ill-fated flight. Two minutes later, air traffic controllers in Kuala Lumpur, Malaysia, watched the aircraft on their radar screens as it passed over its planned waypoint, a place called IGARI. Within ten seconds of passing IGARI, the radar label for Malaysia Airlines MH370 disappeared from the radar screen. Its transponder had been deactivated.

  There were no distress calls from the aircraft, no indication anything was wrong, yet five independent communication systems on board the Boeing 777 aircraft went silent. It was just eighty minutes after the flight took off from Kuala Lumpur International Airport and the aircraft, its 239 passengers and crew members had vanished.

  Air traffic controllers frantically searched for an answer, but they were unprepared for anything like this, and as a result were unable to effectively respond to it. Grave errors were made, setting the stage for what may be a permanent veil of mystery over what happened to MH370. The errors ranged from blundering ignorance to missteps to blatant arrogance. The inevitable talk of suspected cover-ups would ultimately result in a shuffle of Malaysian leadership, further compounding the complexity of the search. The first few of these blunders were the most costly of all. Had they not occurred, we would likely know exactly where the aircraft is. If there were survivors, they might have been rescued.

  The first mistake occurred when MH370’s flight trackers mistakenly reported that the plane was flying on its scheduled route over Vietnam when, in fact, the aircraft had made a dramatic change in direction away from Vietnam, heading south. This misinformation delayed for several hours the start of search and rescue (SAR) operations. It also delayed reports of the plane’s disappearance to the Malaysian authorities, wasting even more precious hours. Together, a full eight hours were wasted by these delays.

  Another massive mistake was that Malaysian civilian radar operators, Malaysia’s air traffic control, did not immediately alert Malaysian military radar operators when they realized that the plane had gone missing. A Malaysian military radar operator was actively tracking a radar image of Flight 370 after it went missing, but the operator had no idea that a search for it was underway. No one had told him. It would be days before the military radar operators even heard of the investigation. If there had been early communication between civilian and military radar operators, the significance of the sighting could have been pursued right away.

  While time was wasted, the families of the missing passengers and crew members agonized, not knowing if their loved ones were alive. During this time, Sarah Bajc, partner of missing passenger Phillip Wood, insisted there were survivors waiting for rescue. If there were survivors, were they lost at sea or had the plane landed somewhere unexpected? Eventually, the families of the missing passengers and crew members began losing hope as the search changed from a search and rescue operation into a search and recover one.

  When people ask me, “Why should this search continue?” or “Why are we spending millions of dollars trying to find the plane?” my answer is, “We must.” We need to know if an individual was responsible for all of this or if there are larger systemic failures in the aviation industry. We need to feel safe when we travel from country to country, and we need to know that air traffic controllers are paying attention to our flight—that they haven’t drifted off to sleep and lost the signal from our airplane. And most importantly, we need to know that the lives of those on board MH370 were not lost in vain and put their memories to rest.

  The search for Flight 370 and the 239 people on board has recalibrated my view of space and time. On the one hand, the ability to travel across oceans in mere hours has made the world seem smaller. On the other, MH370 has provided a harsh dose of reality: it shows just how small we really are and how unforgiving this planet can be. There’s a whole world out there that we could get lost in.
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  SILENT RUNNING

  Captain Zaharie Ahmad Shah placed his bags on the X-ray machine and walked through the security scanner in Malaysia’s Kuala Lumpur International Airport around 11:00 p.m. Malaysian time (MYT) on March 7, 2014. It was a familiar routine for him; he had worked for Malaysia Airlines for more than thirty years. That night, he would be flying a Boeing 777 to Beijing. His first officer, twenty-seven-year-old Fariq Abdul Hamid was new to the Boeing 777 but had years of experience flying smaller aircraft. Fariq also placed his bag on the X-ray machine and passed through the security scanner. At 12:32, the aircraft was cleared by Kuala Lumpur ground control to taxi to holding point Alpha 11, Runway 32, right. At 12:41, the plane took off. It was passed from communications with ground air traffic control to outbound radar control. At 12:46, it was cleared to fly directly to IGARI. At 12:50, it was cleared to climb to 35,000 feet.

  This chain of events is routine, not at all unusual. As a former Federal Aviation Administration (FAA) safety inspector, I have seventeen years’ experience observing and evaluating cockpit crews from the jump seat. I can recognize when pilots are hiding something—if they’re not 100 percent sure of their skills, for example—and when they’re very comfortable with their abilities. As I listened to the voice recordings of Zaharie and Fariq as they proceeded through the rote responses to the controllers, I recognized calm and confident composures. They gave the responses expected from pilots of their caliber.

  For the next eleven minutes, the aircraft climbed to 35,000 feet. At 1:01, Captain Zaharie reported to Kuala Lumpur radar control, “Maintaining flight level three five zero.”

  While rising, the aircraft made a scheduled call from the Aircraft Communications Addressing and Reporting System (ACARS), a messaging system, to a geosynchronous satellite far overhead. By sending and receiving a series of digits, the satellite identified the call as being from MH370 and answered it. Data communication from an aircraft is protected from hacking by a twenty-four bit hexadecimal encoding system, and once the connection was established, MH370 sent information to the satellite, which was relayed to an information management services facility on the ground. From there, the information was passed on to the Malaysia Airlines communication center. The entire process, which is standard, took only seconds to finish.

  ACARS is the most commonly used system for aircraft and pilots to communicate with air traffic control. It works as an air-to-ground link for data and voice services and was initially designed and deployed in 1978 by Aeronautical Radio, Incorporated (ARINC), a US company with regional headquarters around the world. The early versions of ACARS used only air-radio communications; later, ARINC teamed up with Inmarsat, a London-based company, to provide mid-continent satellite communications and with Iridium, a US corporation that provides global voice and data satellite communications in the southern- and northern-pole regions.

  Today, ACARS is considered a critical part of the safety umbrella for air and maritime operations. It works in a method similar to that of a smart phone with a voice and data package. Messages are automatically sent from the aircraft every half hour, and they include a great deal of information about the aircraft in data packets. Depending on the level of service an airline purchases, the packets can include information about everything from the health of an aircraft’s engines to the movement of its flight controls. In the case of MH370, key information on the plane’s location, speed, direction, and mechanical condition was supposed to be relayed to a satellite every thirty minutes; however, the second to last data transmission passed from MH370 through ACARS at 1:07, and fifty-five seconds later, Captain Zaharie keyed the microphone for the second to last voice message.

  01:07:55: “Malaysian Three Seven Zero maintaining level three five zero.”

  An air traffic controller in the Kuala Lumpur radar center in Subang, Malaysia, acknowledged the call at 1:08, registering the message with a simple, “Malaysian Three Seven Zero.”

  For eleven minutes and twenty-four seconds, there was no communication between air traffic control and MH370. Captain Shah and First Officer Hamid continued flying straight toward Beijing and level at 35,000 feet.

  At 01:19:24, in another routine exchange, Kuala Lumpur air traffic control contacted MH370’s pilots to let them know they were transferring control of the aircraft to the next radar center in Ho Chi Minh City. ATC said, “Malaysian Three Seven Zero contact Ho Chi Minh 120 decimal nine. Good night.”

  Captain Shah responded cordially at 01:19:29, “Good night, Malaysian Three Seven Zero.”

  After the call, neither Captain Shah nor First Officer Hamid contacted Ho Chi Minh City—and the aircraft made no automated transmissions to it.

  When the radar controller ended communication, he officially completed his job. He’d guided MH370 to the IGARI waypoint and provided the pilot with the information he needed to contact the next radar control center along his path to Beijing. It would have been customary, though not required, for the controller to then radio the Ho Chi Minh radar center to let them know MH370 would be contacting them and entering its controlled airspace. I have not been able to confirm if that happened or not. I suspect it did because the Ho Chi Minh radar center contacted the Kuala Lumpur center seventeen minutes later, at 1:38, and asked where the aircraft was, so they were clearly expecting it—and wondering why it hadn’t made contact.
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