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			This book is dedicated to the men and women who provided weather services to Allied forces in World War II. If wind and cloud were not reasonably close to predictions, the success of strategic bombing missions, airborne operations, and amphibious landings was threatened and airmen, soldiers, and sailors were placed in mortal jeopardy. Whether a professional weatherman, an officer trained in a military course, or enlisted personnel who observed and plotted weather data or transcribed radio reports from ships, aircraft, or enemy stations, all were deeply committed to practicing the very best of known meteorological science. In this book you’ll meet Jean Farren, who plotted weather data on maps at Eisenhower’s advanced headquarters. When you read her story, you’ll feel the intense pressure under which she and her colleagues worked. Without their commitment, the D-day invasion to liberate northwestern Europe may very well have failed and the fate of the world in the last half of the twentieth century could have been catastrophically different.
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			Preface

			Soldiers, Sailors and Airmen of the Allied Expeditionary Force! You are about to embark upon a great crusade, toward which we have striven these many months. The eyes of the world are upon you. The hopes and prayers of liberty loving people everywhere march with you. In company with our brave Allies and brothers in arms on other fronts, you will bring about the destruction of the German war machine, the elimination of Nazi tyranny over the oppressed peoples of Europe, and security for ourselves in a free world.

			Your task will not be an easy one. Your enemy is well trained, well equipped and battle hardened, he will fight savagely.

			But this is the year 1944! Much has happened since the Nazi triumphs of 1940-41. The United Nations have inflicted upon the Germans great defeats, in open battle, man to man. Our air offensive has seriously reduced their strength in the air and their capacity to wage war on the ground. Our home fronts have given us an overwhelming superiority in weapons and munitions of war, and placed at our disposal great reserves of trained fighting men. The tide has turned! The free men of the world are marching together to victory!

			I have full confidence in your courage, devotion to duty and skill in battle. We will accept nothing less than full victory!

			Good Luck! And let us all beseech the blessings of Almighty God upon this great and noble undertaking.

			 

			With these words early on the morning of June 6, 1944, Gen. Dwight David Eisenhower, Supreme Commander, Allied Expeditionary Force (SHAEF), launched the grand invasion to free Western Europe from Nazi German oppression. 

			The campaign was code-named Operation Overlord, and it entailed the greatest air and seaborne landings the world had yet to see. Along fifty miles of France’s Normandy coast stretching east from Ste. Mère-Église to Caen, 111,315 soldiers would breast the surf on invasion beaches the names of which—Utah, Omaha, Gold, Juno, and Sword—would be written indelibly into history with the blood of 10,377 killed and wounded. 

			Shortly after midnight, 23,400 paratroopers would begin leaping from wildly swerving C-47 transports as five hundred gliders carrying another four thousand troopers would crash land onto the rolling plain above the beaches. 

			From the sea, as thousands of shells and rockets launched from an immense armada of 1,213 warships bludgeoned enemy positions, 4,126 landing ships and landing craft ferried soldiers and scores of tanks, pieces of artillery, and hundreds of trucks and jeeps through crashing waves and withering cannon, machine-gun, and rifle fire onto the beaches. 

			Overhead 11,590 Allied aircraft flew fourteen thousand sorties and only 127 were shot down. More than twenty-five hundred heavy and light bombers dropped 5,315 tons of bombs on German targets as 3,483 fighters strafed roads and bridges seeking targets of opportunity whenever the Wehrmacht and its air force, the Luftwaffe, dared rear their heads.

			Months before the Japanese attacked Pearl Harbor on December 7, 1941, President Franklin Delano Roosevelt and US Army Chief of Staff George C. Marshall had known that the United States would eventually lead the campaign to rid Western Europe of the German plague that swept in during May 1940. Planning for the invasion began immediately after the infamous Japanese raids on US bases in Hawaii, Guam, Wake Island, and the Philippines sent the country to war.

			Though an apoplectic American public demanded immediate vengeance against the nation of the Rising Sun, Roosevelt and Great Britain’s Prime Minister Winston S. Churchill adopted a “Europe first” strategy. In 1942 the Allies invaded North Africa; 1943 brought victory in Sicily and landings in Italy.

			Throughout mobilization, training, invasions, and fighting, American factories churned out the weapons, ammunition, tanks, planes, warships, and landing craft (as well as millions of tons of supplies including rations, clothing, plasma, bandages, refined gas and oil, and even toilet paper) required for the invasion.

			By the spring of 1944, the United Kingdom was stockpiled with acre after acre of parked vehicles of war, crates of supplies, and camps of anxious soldiers trained to a razor’s edge and eager for the invasion to get underway. All was ready. The generals and admirals and their staffs had done their planning. They’d provided for every contingency, but one: the weather.

			Like many boys whose dads served in World War II, I read its history voraciously. I was not yet in high school when I checked out Cornelius Ryan’s The Longest Day from the local library. And when Darryl F. Zanuck made it into a movie in 1962, I was mesmerized by the grand scale of the invasion. I still am. 

			As I grew older, I became increasingly fascinated by the intersection of natural history and human events. I knew well that Eisenhower had postponed Operation Overlord for twenty-four hours because of the weather. And about a decade ago, probably after a nor’easter dumped twenty inches of unforecast snow on our Virginia village, I began to ponder this: If today, in the twenty-first century, our meteorologists have such trouble predicting storms, how in the world did Lucky Ike know to hold off the invasion for a day because of bad weather? That led me to the question: Who was Ike’s weatherman? The more I poked around, the more curious I became. It turned out that Ike’s chief meteorologist, James Martin Stagg, was actually a geophysicist whose only real hands-on weather forecasting experience had been two years in the deserts of Iraq. 

			Why Stagg had been chosen intrigued me. From eBay, I bought a copy of his book, Forecast for Overlord. In it I learned about an American Air Force meteorologist, Irving P. Krick, who insisted that weather on the night of June 4, 1944, would have been quite suitable for the invasion. That was the night when Ike, based on Stagg’s forecast, chose not to go. Had he taken Krick’s advice instead, the invasion would have foundered in heavy seas, high wind, and thick cloud.

			Stagg, Krick, and their colleagues in the three military weather bureaus, or “centrals,” as they were called—the United States Strategic Air Force (USSTAF), the civilian Meteorological Office (Met Office), which provided weather services for the Royal Air Force and the British Army, and the Royal Navy (Admiralty)—all had access to the same weather data. How could they be so opposite in their predictions?

			Stagg’s job was to hammer out the forecast for D-day based on predictions from all three. Each used somewhat different methods for predicting the weather. There were no satellites, and no LiDAR (light ranging and detection) technology; radar was in its infancy. As a science, atmospheric physics was just cutting its teeth and meteorology was only beginning to emerge as a science based on data.

			Complicating matters further, the USSTAF and the Met Office forecasting teams were led by meteorologists who before the war had chaired academic departments at competing American universities and who were bitter rivals, each having scant respect for the work or the methods of the other.

			They battled each other just like the two more or less permanent meteorological high-pressure systems (one centered over the Arctic and the other between the warm Azores and Bermuda) that dominate weather in the United States and in Europe. Along the southern boundary of the Polar High, the sinuous jet stream races from west to east bringing with it wind, cloud, and rain. When the jet stream is forced north by the Azores High, mild weather prevails over the English Channel. When the Polar High drives south, storms plague the Channel. Knowing the location of the areas of calm and storm was absolutely essential if the forecast for D-day was to be reliable. To find out, the Allies and the Germans dispatched teams of meteorologists to the east coast of Greenland and Spitsbergen (east of Greenland and north of Scandinavia) where they skirmished with each other. Both sides dispatched weather ships into the North Atlantic from where they sent reports at least once a day and sometimes more often.

			The capture of a German weather ship provided the keys to reading the Enigma code, which eventually resulted in the muting of the U-boat menace and allowed supplies for D-day to flow almost freely into England. Allied spies in Belgium and Poland regularly radioed weather data to the British. And thanks to the code-breaking wizards at Bletchley Park, the Met Office was reading French and German weather reports. 

			The more I read, the more I wondered what would have happened if Ike had taken his American compatriot Krick’s advice and launched D-day on the night of June 4 instead of waiting for the following night. Had the invasion failed, as it surely would have, the history of the world after World War II would have been dramatically different. 

			In the following pages, after a bit of history of the artful science of weather forecasting in America and Britain, a history on which the attitudes of Overlord’s generals and admirals toward meteorology were based, I’ll make an educated guess about what might have happened if Ike and his meteorologist, James Martin Stagg, had gotten it wrong. So much was at stake. The science of meteorology was entering puberty and was little more trusted by adults—the generals and admirals—than if they’d put their faith in what a teenager had to say. Roundly criticized by meteorologists because he was not, by his own admission, a weatherman at heart; distrusted by Americans on SHAEF’s senior staff because he was a civilian; and plagued by conflicting views of three separate weather centrals, the fact that he and his deputy Col. Yates got it right is little short of astounding.

		

	
		
			
			Prologue: Whether the Weather

			Whether the weather be fine,

			Or whether the weather be not,

			Whether the weather be cold,

			Or whether the weather be hot,

			We’ll weather the weather

			Whatever the weather,

			Whether we like it or not!

			—Children’s Nursery Rhyme

			 

			Earth clasps to its surface two oceans, one of water and the other of air. They behave in a similar manner. Cold air is heavier than warm air, thus it sinks. The rotation of the globe and heat from the sun are the principal factors in the movement of currents in the oceans and in the atmosphere. Their behaviors are inseparably wed. Differences between them are legion. But for our purposes, this is the most important: The great stories of exploration of the earth have made the world’s seas and their roles in human history as familiar to us as old shoes. The same cannot be said for the atmosphere. Yet it is the atmosphere that brings us the weather that affects more intimately the day-to-day life of every single person on the globe and often directs as well the course of human destiny. 

			Two weeks after the sneak attack on Pearl Harbor, President Franklin Roosevelt hosted British Prime Minister Winston Churchill in Washington to plan the grand Allied strategy to defeat Nazi Germany and Japan. For three weeks the leaders and their senior aides met in what came to be known as the Arcadia Conference. When the conference concluded on January 14, 1942, the Allies agreed that liberating Europe was their first priority. That said, Americans would do what they could to stem Japan’s tide in the Pacific.

			Almost immediately after the conference, American soldiers, supplies, and equipment began to flow, first as a trickle but soon in a steady stream, into the United Kingdom, from which the invasion of Nazi-occupied northern Europe would be launched. 

			By late May 1944, all the soldiers, supplies, equipment, tanks, airplanes, and ships needed to wrest control of Western Europe from the Nazis had been assembled in England and Scotland. Plans were given code names. Establishing the lodgment on the French coast was the goal of Operation Overlord. Operation Neptune covered the Allied navy’s plans for putting soldiers ashore. The invasion would commence on what was termed D-day. Only officers receiving top security clearance—BIGOT—were allowed access to the plans. The security code had nothing to do with prejudice. “TO GIB” had been stenciled on the luggage of personnel sent to Gibraltar in advance of Torch. For Operation Overlord, the letters would be reversed, creating a “backronym” standing for British Invasion of German-Occupied Territory.

			May entered its final days. All was ready. Gen. Dwight Eisenhower, Supreme Commander, Allied Expeditionary Force, assembled his army, air force, and navy commanders, their senior aides, and the core staff of the Supreme Headquarters Allied Expeditionary Force (SHAEF) at Southwick House, a few kilometers inland from the massive Royal Navy base at Portsmouth. From this advanced headquarters, Ike would make the final decision on the specific date for D-day.

			The question before the Supreme Commander had little to do with the readiness of troops or preparation for the invasion by the Germans. What worried Ike from the beginning was weather. During May, staging areas for the invasion had been blessed with a relatively benign spring. That was about to change in ways that few of Ike’s commanders could comprehend. Eisenhower wrote: “Some soldier once said ‘the weather is always neutral.’ Nothing could be more untrue. Bad weather is obviously the enemy of the side that seeks to launch projects requiring good weather, or of the side possessing great assets, such as strong air forces, which depend upon good weather for effective operations. If really bad weather should endure permanently, the Nazi would need nothing else to defend the Normandy coast!”1

			Military commanders in the 1940s did not trust weather forecasts. In large part, their mistrust lay in the proven uncertainty and inaccuracy of the predictions. Further, World War II’s generals and admirals were deeply schooled in a rigid culture in which the very science of meteorology was suspect.

			During its earliest years, the weather service in the United States was unreliable and plagued by scandal. The creation of the Smithsonian Institution in 1846 opened the door for its first director, physicist Joseph Henry, to launch America’s first network of trained weather observers in 1849. So confident was he in their work, that if word came in of a snowstorm in Cincinnati on Monday, Henry would cancel any lectures scheduled for the following night in Washington, DC.2 Henry’s weather service operated fitfully until quashed by the outbreak of the Civil War.

			Another war, this one in the Crimea, gave impetus to the creation of Great Britain’s first weather forecasting service. On November 14, 1854, the British fleet at Balaclava was destroyed by a wave of fierce gales. Later it was discovered that the storms had progressed southeastward across Europe. Had telegraphy been available, the fleet could have been warned and saved.3 The following month, Capt. Robert FitzRoy was appointed chief of the Meteorological Department of the Marine Department of the Board of Trade. FitzRoy was eminently practical if more than a bit mentally unstable. He was a seadog of renown, having captained the voyage of the HMS Beagle, which carried budding clergyman cum naturalist Charles Darwin on his historic voyage. 

			Beginning in 1861, FitzRoy issued storm warnings, which were inconsistent in their accuracy, but welcomed by seafarers. He called them weather forecasts, coining the term.4 When his forecasts were spot on, wise skippers who had heeded his warning and refused to sail saved the lives of hundreds of sailors and tons of cargo. When they were wrong and captains refused to sail, ship owners and merchants lost thousands of pounds, about which the Board of Trade received numerous complaints.

			FitzRoy’s assumption, however, that air masses were influenced by moon and sun in the same manner tides were influenced, was roundly panned by established scientists. When FitzRoy refused to refine his thinking, a furor erupted in the prestigious Royal Society. Assaulted on all fronts, FitzRoy, who suffered bouts of depression, slit his throat on May 1, 1865.5

			In 1870, President Ulysses Grant ordered the Department of War to establish a national weather service. Meteorological observations were assigned to the Signal Service and army officers chafed that weather duties distracted soldiers from more important tasks. The army was scandalized in 1881, when the chief disbursing officer for the service, Capt. Henry W. Howgate, was convicted of embezzling $60,000 (roughly $1.4 million today) and imprisoned. The civilian Weather Bureau was created in 1890, largely to provide forecasts for farmers, and the formal relationship between meteorology and the military in the United States was severed. 

			But not entirely.

			Victory in the Spanish-American War in 1898 gave the army control of telegraph lines in Cuba. The army refused to permit Cuban meteorologists, whom officers considered inferior, to transmit hurricane forecasts, though the island’s weathermen knew more about these violent tropical storms than anyone else in the world. Army opposition to the use of Cuban weather data robbed Isaac Cline, US Weather Bureau station chief in Galveston, of critical information he needed to forecast wave heights as the deadly hurricane bore down on the Texas island city. More than six thousand were killed, among them Cline’s wife and daughter. It wasn’t until the advent of aircraft as weapons of war that the military got back in the weather business.

			Failure by the US Weather Bureau to forecast the weather led to the tragic loss in 1933 of the Akron, a US Navy airship. Caught in wind shears from a violent cold front, it plunged tail first into the Atlantic taking the lives of seventy-three sailors. More routinely, the air force needed to know when pilots of its bombers could see their targets on the ground, or whether their landing fields would be socked-in by cloud or swept with high wind. The navy wanted to know about approaching hurricanes so they could steam out of harm’s way or batten down their hatches, turn into the wind, and ride out the storm.

			With no radars, satellites, global positioning systems, or World Wide Web, their colleagues today would consider meteorologists of the 1940s all but blind. So complex are the components of weather that a differential of a fraction of a degree of temperature can ultimately determine whether rain falls thousands of miles to the east.

			Think of the four major variables of weather: temperature, wind speed and direction, atmospheric pressure, and humidity. Multiply them by changes that occur with every one thousand feet of altitude. Multiply again by each of the 360 degrees of longitude. Factor in effects of solar heating and ocean currents. Compound them with the near infinite variables due to the warming of the earth’s surface, dust from recent volcanic eruptions and sandstorms, and smoke from burning forests. Ike’s commanders would not have been surprised in the least that Edward Lorenz developed his famed chaos theory while attempting to forecast the weather.

		

	
		
			
			CHAPTER ONE

			The Front

			Our landings in the Cherbourg-Havre area have failed to gain a satisfactory foothold and I have withdrawn the troops. My decision to attack at this time and place was based on the best information available. The troops, the air and the Navy did all that bravery and devotion to duty could do. If any blame or fault attaches to the attempt it is mine alone.—June 5th 

			—Gen. Dwight David Eisenhower, Supreme Commander, Allied Expeditionary Force

			 

			Eisenhower penciled this note on a sheet torn from a pad and tucked it into his wallet.6 For the final decision to launch the greatest amphibious invasion the world would have ever seen, Eisenhower, a constant weather worrier, knew the odds of blowing the forecast were high.

			Bad weather had turned back scores of bombing missions over Europe. The landing in North Africa had been disrupted by troublesome waves. Vicious unexpected currents swept landing craft far from their destinations on Sicily’s beaches. The weather could be an enemy more potent than any defense the Germans might mount.

			Since 1942 more than 1,537,000 men, 137,000 vehicles, 4,217 tanks, thirty-five hundred pieces of artillery, twelve thousand aircraft, and sixteen million tons of supplies7 had been gathered and stockpiled in the United Kingdom. To put the soldiers and supplies ashore, 2,468 landing ships and an additional 1,636 miscellaneous landing craft, barges, trawlers, and rhino ferries (those ungainly ship-to-shore barges) were ready to be deployed. All were to be protected by 1,213 warships.8 All the preparations were complete. 

			On June 1, 1944, in a cool light rain,9 Eisenhower took up residence in his travel-trailer, nicknamed the “Circus wagon,” which he had set up by a stream under the trees at Southwick Park. The park surrounded Southwick House, which sat perched on the crest of a hill a few kilometers inland from the huge British naval base at Portsmouth. This once grand manor had grown more than a bit dowdy since the Royal Navy had relocated its school for navigators there three years earlier. Then, in January 1944, Adm. Bertram Ramsay, supreme commander of the Allied Naval Expeditionary Force (ANCXF), selected the mansion as his headquarters. He chose it for its proximity to Fort Southwick and the labyrinth of tunnels beneath Portsdown Hill, which held a Royal Navy command and communications network.

			In early April Ike had picked Southwick House as the advanced headquarters for SHAEF. It was there he would decide whether to launch the invasion or postpone it for as much as a fortnight, when low tides would once again favor Allied strategy for invading Normandy in German-occupied northwestern Europe.

			SHAEF’s window for launching Overlord was narrow. Only two periods of three days each—June 5, 6, and 7 and, two weeks later, June 19, 20, and 21—contained the ideal combinations of low tide (required to clear Normandy beaches of anti-landing obstacles and mines), moonlight, and dawn. Should the weather not cooperate in either of those windows, Gen. Eisenhower fretted over the prospects of delay. In Crusade in Europe, Eisenhower wrote that “consequences would ensue that were almost too terrifying to contemplate.” Not only was the secrecy of the time and place of  the invasion, among its most important elements, liable to be lost to the Germans who would hastily reinforce the Normandy coast, but the whole grand enterprise would be thrown back upon itself producing unimaginable logistical chaos.

			Assault troops would have to disembark from transports and be returned to assembly camps, which would have been filled with new waves of soldiers destined to land and expand the beachhead. The number of days available for vital campaigning in summer weather would be drastically reduced with the prospect that the battle to liberate France might extend into 1945. Worse yet was  the prospect that morale among the Allies would plummet, robbing the campaign to invade northwestern Europe of its momentum and reopening debate over whether this was the best strategy after all.10

			Overlord planners stipulated that winds blowing in from the bay not exceed Force 3 (7 to 10 knots, or 8 to 11 mph) and that those blowing out from land be less than Force 4 (15 knots, or 17 mph), lest seas be too rough for landing craft to put soldiers, tanks, and artillery ashore. The landing craft, which included the workhorse half-wood and half-steel Higgins boats, would ferry invaders ashore, though if surf and swell exceeded six to eight feet, the Higgins boats would broach and swamp, drowning their crews and each boat’s full platoon of thirty-six soldiers being delivered to the beaches. The invasion would occur at low tide so that engineers would have thirty minutes to destroy anti–landing-craft obstacles sewn by the enemy.11 Then at 6:30 a.m. the landings would begin.

			If winds exceeded 20 knots, paratroopers and gliders released from indefatigable Douglas DC-3s—those beloved C-47s to the Yanks and Dakotas to the Brits—would be scattered all over the countryside. Gliders could land if wind blew no stronger than 30 knots, and only if the wind was steady and not variable. At least three miles of visibility were required. Arrival of these glider-borne troops behind the invasion beaches just after midnight was essential to hold bridges and crossroads to halt counterattacking Germans and their formidable Panzers.

			Anything more than light cloudiness was the enemy of Allied air supremacy on which the invasion also hinged. The height of unbroken clouds could not be less than eleven thousand feet. Otherwise heavy bombers could not drop their payloads on railroad-marshaling yards, airfields, and known concentrations of enemy armor. If below five thousand feet, clouds could not cover more than half of the sky. If they did, fighter-bombers would not be able to knock out coastal gun emplacements and columns of German reinforcements. And light spotter aircraft would be unable to pinpoint targets for the big guns of the battleships and for cruisers, destroyers, and escorts that steamed along the invasion beaches. For Air Chief Marshal Trafford Leigh-Mallory, commander of SHAEF’s air forces, weather was a huge concern, and he fretted about it constantly. 

			The War in Europe before D-day

			Senior army generals claim they factor weather into the calculus for successful operations. In reality, Field Marshal Sir Bernard Montgomery, who commanded all of D-day’s ground forces, and his contemporaries took huge pride in their abilities to wage war on the enemy under any conditions. To weather, they gave little thought save avoiding mud where tanks and trucks might get stuck.

			Highest in commanders’ minds was the speedy defeat of Nazi Germany. Yet the war in the west had bogged down. After the quick victory in Sicily in August 1943, the Allies had invaded Italy. Though Italy’s civilian government surrendered in September 1943, the Germans remained and mounted an extremely tough defense, halting the Allied advance at Monte Cassino.

			The attempted movement to flank the Germans with an invasion at Anzio in January 1944 had stalled and become a carnage of men who by sheer fortitude alone clung to their beachhead until breaking out in May 1944. The stalemate was broken shortly after Polish troops drove the last German defenders from Monte Cassino.12 Then Allied forces moved north. Rome finally fell on June 5, the day before D-day.

			On the Eastern Front, the Red Army under Joseph Stalin, Marshal of the Soviet Union, was winning that side of the war. Against the Wehrmacht, he threw thousands of conscripts drawn from the provinces east of the Urals. With blood and guts, wave after wave of them pushed back the Germans, acre by bloody acre. When German defense of Stalingrad collapsed in early February 1943, the Soviet Army began its inexorable westward march. Also that February, the Red Army recaptured Kursk. A week later Kharkov fell. In December, the Soviets launched a major campaign in the Ukraine despite bitter winter weather. Shortly after the New Year, the Russians began to occupy Poland. By May 1944, they’d liberated Leningrad, opened a new campaign in Belorussia, recaptured Sevastopol, and forced the Germans to surrender the Crimea.

			Among Americans and British serving on the Combined Chiefs of Staff committee that coordinated Allied military operations worldwide, there was no doubt that the Allies would eventually prevail. Secure in that assurance, American President Franklin D. Roosevelt and British Prime Minister Winston S. Churchill were focusing on the shape of post-war Europe. Roosevelt, uniquely visionary and realistic at the same time, felt that the three great powers—the United States, Great Britain, and Russia—would share world leadership through a United Nations, the design of which had yet to be resolved. 

			Though dedicated to defeating Nazism and all it stood for, Churchill, on the other hand, was fighting for something vastly different—nothing less than the restoration of Great Britain’s pre-war global empire. “Let me . . . make this clear, in case there should be any mistake about it in any quarter,” he is quoted as firmly stating in November 1942. “We mean to hold our own. I have not become the King’s first minister in order to preside over the liquidation of the British Empire.”13 Were England to lose her dominance in the Middle East and governance of India, Singapore, and the colonies in Africa, the nation would be stripped of its power and prestige. 

			Both Roosevelt and Churchill were kept in the dark about Stalin’s plans for territories in Eastern Europe that were to be liberated by the Red Army. Yet the results of battles on the Eastern Front were clear to all. Utterly ruthless, “Uncle Joe,” as Roosevelt privately called Stalin, would be highly unlikely to withdraw his armies from captured territories. Stalin argued that it was the right of the people of Russia, of whom twenty-three million would be killed in the war, to emerge as a major world power and to secure for itself an empire with similar economic and political power as Great Britain had enjoyed at the start of the conflict. 

			The only barrier to Soviet domination of Europe after the fall of the Nazi regime would be strong Allied armies holding the ground in France and western Germany.

			If D-day Had Failed

			Had Eisenhower been forced to broadcast the statement he’d penciled on that sheet of notepaper, the shape of post-war Europe and the course of the last half of the twentieth century might have been vastly different.

			Even though the German U-boat menace to transatlantic convoys had been dramatically reduced and nearly total Allied air supremacy established, had the invasion failed at least a year would have been required to build up the strength to attempt it again. By then, the Germans would have perfected their Vergeltungswaffen, or “retaliatory” weapons—unguided V-1 flying bombs and supersonic V-2 rockets. More than ten thousand were fired at England after they became operational mid-June 1944, a week after D-day.14 Bombing of their launching sites was less than effective and their firings only ceased when they were overrun by Allied forces.

			Though the Europe-first strategy had been accepted in the weeks after Japan’s nefarious attack on Pearl Harbor on December 7, 1941, as late as 1943 polls showed most US citizens felt that victory over Japan, not Germany, should be the country’s top priority.15 Restoring stockpiles in Britain for a new D-day would have reduced America’s ability to support the island-hopping war in the Pacific. And as things stood, landing craft were in desperately short supply and those used in Operation Overlord were scheduled to be redeployed to the Pacific as soon as possible after the invasion.

			Another factor also hung in the balance. By June 1944, Roosevelt was in the thick of planning another race for the presidency, his fourth term. American victories in North Africa, Europe, and Asia were cornerstones of his campaign. It’s hard to say whether a failed Normandy invasion would have allowed his opponent, New York governor Thomas Dewey, to overcome Roosevelt’s immense popularity. However, in 1948 when Roosevelt’s vice president, Harry Truman, ran against Dewey, the botched headline shouted by the Chicago Daily Tribune—Dewey Defeats Truman—may well have proven correct.

			A failed invasion might also have affected the 1952 presidential contest. Eisenhower, often maligned because, unlike Patton or Bradley, he had never commanded a unit in combat, would likely have been sacked. It would have been unlikely for him to achieve the presidency, perhaps opening the way for Gen. Douglas MacArthur, whose aspirations to assume the executive office churned never far below his signature crushed hat. 

			Imagine what might have been had MacArthur become the US president. 

			During the dark early days of the Korean War, when the United Nations troops MacArthur commanded were in desperate straits, the general planned to create a radioactive dead zone by strewing nuclear waste where the Yalu River could be crossed.16 (Imagine something similar to the wasteland in and around Chernobyl after its meltdown in 1986.) For incessant insubordination, President Truman relieved MacArthur of command. Yet would the same have happened had Dewey been president?

			What if MacArthur, sitting behind the desk in the Oval Office, had been commander-in-chief? Would he have demonstrated Ike’s finesse in avoiding use of nuclear weapons as the Chinese Communists began shelling the Republic of China’s forward positions on the tiny islands of Quemoy and Matsu in 1954? Had MacArthur been president, might he have triggered a nuclear holocaust? And how might that have affected the ways wars were fought thereafter? 

			Consider this as well. With supply routes to Russia well protected by Allied air and naval forces, Americans would have continued to provide the Soviets with the trucks, armor, and aircraft they needed to keep hammering the Germans. Though the Germans might have shifted some of their divisions in northwestern Europe to the Eastern Front, would that have been enough to slow the Red Army’s advance until the Allies succeeded in obtaining a foothold either in southern France, Norway, or the Balkans?

			And what would have been the political shape of Western Europe had the Allies and the Russians met on the Rhine instead of the Elbe? Would the Russians have withdrawn to zones of occupation agreed to at the Yalta Conference in February 1945? Would the Iron Curtain have been drawn down over a divided Berlin or along the border between Germany and France? To bring Germany to its knees, would America have deployed an atomic bomb on Munich or Cologne as historians Harold C. Deutsch and Dennis E. Showalter ask in If the Allies Had Fallen?17

			And what of France? In 1944 the French Parti communiste français or PCF had earned a reputation as the most effective unit of the Resistance. Its attacks on occupying Germans were legendary for their cunning, stealth, and violence. Had the Allies failed in the Normandy invasion, the PCF would have quite likely stepped up its campaign against Nazis and their sympathizers. When the Allies eventually achieved victory, the PCF might have been hailed as saviors of France. Thus when France’s National Assembly reconvened after the war, Communists might have secured a majority. Had that happened, would France have spurned membership in the North Atlantic Treaty Organization and steered the country toward the Eastern Bloc? Had France become a member of the Soviet sphere, what then would be the shape of Europe today? 

			By spring of 1944, no member of the Allies doubted Germany’s defeat. But just how it would happen and how the world would emerge was, like the invasion, anything but certain. 

			29 May, 1944: Fire in the Maine Woods

			SHAEF’s advanced headquarters was moved to Southwick House on Sunday, 28 May. With great confidence in victory, many of the senior commanders and their aides took up residence nearby.

			Had they known what was shaping up in the skies over the Great Plains of America and Canada, they might have been a bit less cocky.

			The same weather systems that had been so gently caressing the south of England for the month of May had also kissed the feathery tops of spruce and pine in the endless Maine woods three thousand miles to the west. Though the sun had yet to lighten the sky, old Ford and Dodge trucks were growling up the sandy cobbly road to a wood lot near Frye, Maine. Jostling in the backs of the trucks were squads of loggers, men in their forties and fifties, too old to go to war but not too old to fight it on the home front. Already bone weary from swinging an axe or pushing and pulling two-man crosscut saws for days on end, when the trucks halted that morning the loggers tumbled down and turned to work cutting pulp for the insatiable Oxford Paper Company mill five miles away at Rumford. 

			Some say an army travels on its belly. But, in reality, it’s paper, ream after ream after ream of paper, that feeds an army. In Maine a man with a sharp crosscut saw and an axe could cut two to two-and-a-half cords of pulp pine in a day. A woodsman would drop a sixty-foot pine and limb it with deft swings of his axe in less than half an hour. Then he’d either buck it into four-foot lengths for the sled to collect or loop a chain around its trunk, hook it to the whiffletree harnessed to the horse, and with a snap of the reins, guide the horse to the wood yard with the trunk of the tree dragging behind. The cutting was easier when the weather was dry. Footing for the logger and his twitch-horse was more certain. Hands or feet that slipped slowed a logger down and caused accidents.

			When their hands weren’t otherwise occupied, loggers would light up a smoke just as soldiers would. Maybe they’d pull a Lucky from its just introduced new white pack. Men of the Maine woods, a conservative group to be sure, looked yet for the old familiar green pack with the red bulls-eye in the gold circle. But Lucky Strike green had gone to war. In late 1942, green and gold ink had been removed from Lucky Strike’s package. Changing the colors of the inks saved enough copper and tin, it was said, to outfit four hundred light tanks. 

			More likely, though, a logger rolled his own smoke. He’d have struck a kitchen match with his thumbnail, lit up, blew out the flame with his first exhale, and then pinched the smoldering match-head between callused thumb and forefinger before flipping it into the scrub. That’s what worried bosses of the wood yard. Fires were their worst enemy. An act of carelessness, no matter how unintended, sabotaged the war effort just as surely as a fire set by a German agent.

			Yard bosses kept an eye on the weather, but publication of weather reports was prohibited. The Germans hungered for meteorological information along the western edge of the North Atlantic. They knew that storms observed along the eastern coasts of the United States and Canada would rumble across Europe a few days later. Advance knowledge of the weather would be very helpful to the Wehrmacht.

			Uncommonly dry, this month in the forests of Maine had been. Only one inch of rain had fallen by mid-month. Usually by then, two or three inches would have fallen. Winds, steady out of the west or southwest at 10 to 12 miles per hour, dried the woods as well. After a shower that dropped a tenth of an inch of rain on May 22, the temperatures began to climb, reaching 86°F on the 27th, ten to fifteen degrees warmer than usual. The unseasonably hot weather had baked the lumber as if it had been dried in kiln. About all foremen could do to prevent forest fires was to ban smoking. But when each logger was off on his own, how could such an order be enforced? 

			Though they did not know it, the source of the foremen’s concern was an ocean of warm air centered over the subtropical Atlantic that reached all the way from East Texas into the heartland of Nazi-occupied France. If viewed from space, this region of high pressure would have resembled a huge amoeba preparing to divide in two. From the western lobe, winds, rotating gently like the hands of a large clock, brought sweltering heat to the East Coast of the United States. The breezes carried millions of tons of water evaporated from the equatorial Atlantic and the Sargasso Sea lying between Bermuda and the string of barrier beaches that runs from Homestead, Florida, to Cape Hatteras, North Carolina. However, there was no adjacent air mass cool enough to cause the suspended vapor to condense. Instead, skies over Maine and the Canadian Maritimes would cloud with the promise of rain and then clear.

			Monday, May 29, 1944, dawned almost as fair and warm over troops, vehicles, and supplies massed and ready for D-day in England as it would five hours later in Maine. Early that afternoon, a column of grayish-white smoke bloomed above the hills near Frye where loggers were cording pulpwood to be trucked to the paper mill at Rumford, about fifty miles northwest of Augusta, the state capital. By evening the fire beneath the smoke had spread, urged on by a gentle wind from the southwest. It grew slowly all day Tuesday and Wednesday, consuming five hundred acres of standing timber and an equal number of cords of pulpwood that was stacked and ready to be hauled down to the mill. Squads of men had labored nearly a month to cut the wood, which was only enough to feed the factory’s grinding machines for but one day.

			The fire burned with building ferocity until its leading edge covered a full mile. In the face of such blazes foresters in the wartime 1940s were relatively helpless. They fought them as best they could. Trucks were few, gasoline was limited, and spare parts for pumps were hard to find. Generally then, as now, it was up to the weather to put out forest fires.

			Birth of the D-day Fronts

			On the Sunday before the fire, a ripple in the upper air over Manitoba had begun to organize itself into a low-pressure cell. The Polar High was pushing south, driving cooler air under the warm moist air pumped northward by the Bermuda-Azores High. Between the two highs, the low-pressure cell spun counterclockwise. By Tuesday, it had drifted into upstate New York, and that night its leading edge crossed into Vermont. 

			The rotating cell drew into it warm air from the south. As the warmer damp air was wedged upward by the advancing cold air, the moisture began to condense. Clouds developed along this small but classic cold front, and they spiraled columns of mist higher and higher into the sky. The mist began to freeze into particles of ice and snow, which rubbed against each other charging the clouds with static electricity. Lightning snapped between the columns. The clouds, now heavy with precipitation that had yet to fall and aligned by the advancing cold front, sailed along eastward over New England.

			By Wednesday night, June 1, the cold front dashed across Rumford. Rainfall was short, but thankfully, significant—.15 of an inch in less than an hour between 11:55 p.m. and 12:50 a.m. Official observer Emaline A. Warren found another .03 inch in her official Weather Bureau rain gauge at the local airport when she checked it the next morning.

			When a week later the Rumford Falls Times carried a story that mentioned how the Frye fire had been extinguished by a “smart electrical storm,” editor Everett Martin no doubt thought he was discharging his journalistic responsibilities, despite his breach of strict wartime security. As it was, the storm he reported was a spawn of a rapidly developing series of low-pressure cells. These would produce the front that birthed the high wind and thick cloud that would sweep across western France and up the English Channel on the night of June 4/5, the night Eisenhower and his commanders had set for the Allied invasion of northwestern France.

			May had seen an eastern lobe of the Azores High centered over the heart of occupied France. At any other time, such clear blue skies would have been a welcome respite from the usual blustery storms of spring for mademoiselles and messieurs. But in this, the middle months of the fifth year of European world war, and with Allied aircraft raining hundreds of tons of bombs on French rail yards and bridges, only the prospect of landings on the channel coast provided relief from the terror from the sky. The Azores High brought gentle winds to English airfields, lovely weather for flying and for training troops about to invade Normandy. The weather seemed to be doing its part to aid the Allies.

			2130 DBST, Friday, 2 June, 1944—SHAEF Advanced Headquarters, Southwick House, England

			Group Capt. James Martin Stagg, SHAEF’s chief meteorologist tasked with predicting the weather for the invasion of Normandy, stood by the door to what had been the navigation school’s library. With him in the great hall of Southwick House were his deputy, Col. Donald N. Yates of the USSTAF, and Royal Navy colleague, Instructor Commander John Fleming.

			A bluish haze of cigarette and pipe smoke shrouded the three waiting weathermen and knots of admirals, brigadiers, and colonels who served as aides to Eisenhower and his subordinate supreme commanders of Allied air, army, and navy forces. Behind the tall closed door, Eisenhower had assembled his most senior commanders. In a few moments Stagg and Yates would be summoned. They would deliver the forecast for the weather that invading forces were likely to encounter Sunday night, June 4, and Monday morning, June 5, the date set for D-day.

			With the invasion roughly thirty hours in the offing, soldiers were already tightly packed into troop ships and landing craft that would ferry them about 100 miles south into the Bay of the Seine just over the horizon from the wharves of Portsmouth and a dozen other ports on the English Channel. A massive fleet of battleships, cruisers, destroyers, and escorts was already steaming toward their rendezvous point, code-named Piccadilly Circus, in the center of the English Channel. Never before or ever again would such massive naval might be concentrated in such a small space. The subordinate supreme commanders—Air Chief Marshal Leigh-Mallory, Adm. Ramsay, and Field Marshal Montgomery—were eager to get on with the show. All was ready, everything poised, coiled and ready to strike. 

			Allied strategists knew pretty well the location and condition of Wehrmacht forces waiting behind Hitler’s much propagandized Atlantic Wall. They had utilized aerial photographs, staged commando raids that captured prisoners, and intercepted German messages whose Enigma codes had been broken by the wizards at Bletchley Park. Radio reports poured in from the French resistance and teams of British Secret Intelligence Service and US Office of Strategic Services spies who parachuted into France during the run-up to D-day. 

			So detailed was the Allies’ planning that each platoon in Montgomery’s 21st Army Group knew which pillbox, artillery battery, or exit from the beach it was to assault. Leigh-Mallory’s bombers had their lists of targets; his troop carriers had their drop zones for airborne assaults. Ramsay’s crews were likewise prepared. Officers on fighting ships had their initial firing coordinates, and each landing craft coxswain knew within ten yards where he was to put ashore his cargo of thirty or so soldiers. The combined air and amphibious invasion, of course, contained a trillion vagaries. Most would be overcome by superior air, army, and naval power and by discipline, imagination, and raw courage. The sole exception was the vicissitude of weather.

			The door to the room where Eisenhower and his subordinate commanders were gathered opened. Stagg and Yates were beckoned. They were an odd pair. Stagg at 6'2" stood a full head taller than Yates at 5'5". From above deeply set eyes, Stagg’s forehead rose like a chalk cliff topped with a mop of coarsely brushed dark auburn hair. His Royal Air Force uniform, which had likely never known a Savile Row tailor, hung from his angular frame. Few service ribbons adorned his chest. Frugal Scot that he was, he’d probably bought the blue-gray uniform off the rack when mobilized into the RAF for a short time in November 1943 to inspect British meteorological operations in Italy. Despite the military uniform, the man inside was still very much a civilian and one not in the least intimidated by the heavy brass arrayed before him. 
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