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Introduction
In day-to-day life, many goods travel between places. Transport of parcels across the globe is routine. We hardly care how they are handled and feel happy once they reach destinations in proper shape. But taking heavy objects in transit is more complicated than anyone thinks. It is hard to keep our bodies from crashing onto the neighbors while we walk. Think about goods in a bouncing container, lorries, swaying cargo ships, or jolting bomber planes flying through turbulence. Amidst all the hurdles, they indeed execute specific movements effortlessly and gracefully. Even our athletes exhibit extraordinary acrobatic performance to grab medals. A slamming ship in rough sea weather creates a nightmare for the passengers and compromises the vehicle structure and the payloads in it. Improper dive into pool bruises the swimmer seriously, especially considering their weight and height of the dive. Let it be a rocking boat or a diving swimmer, a fitting delivery matters.
Water-entry
We will talk about athletes soon. But let's consider for a moment objects moving through water like a skipping stone. Or a diving king-fisher (photo credit: Mario Cea), Or even water spattering during drop impact. The particular manner they execute the maneuver, adapt the body shape, or manipulate their surface properties enable them to achieve specific goals. 
Generic water entry requirements may vary between cases. However, some of them are common. For example, let us take the kingfisher bird. The bird is about 16 cm in length, weighs 40 g, and has a wingspan of 25 cm. It generally sits in a tree branch at the height of 2 m from the water surface to stalk the fish inside. Then, it suddenly dives into the water at 40 km/hr (if we hit a wall at the same velocity, we will die!) to catch the fish, provided the fish is no longer roaming below the depth of 25 cm. The kingfisher opens its wings inside the water after grabbing the prey and effortlessly flies back to the branch. How does a kingfisher survive the impact during water entry? 
Force encounter during water-entry
Let us consider the generic force acting on bodies undergoing water entry. While a body is dropped from a  height, it soon reaches a constant velocity called terminal velocity due to air slowing down the boy. On impact, contact with the water which is having a larger ensity causes the body to rapidly slow down (deceleration). The drag force acting on a body, which slows it down, is also directly proportional to the traveling medium's density. Since air density is just 1.3 kg/m3 and water has a density of 1000 kg/m3 , that is a factor of about 1000 times, or the drag force is 1000 times more. 
Newton’s laws states that the force on the body is force times acceleration (F=ma). Since F is 1000 times more, if the object weighed 10 kg, then the deceleration (or negative acceleration) is a=1000/10 = 100 m/s2.
So the body that was falling due to gravity, with acceleration due to gravity g = 10 m/s2, suddenly experiences ten times that acceleration. Such massive force is sufficient to shred the impacting object into pieces or generate a considerable amount of splash/noise, which can damage or destroy the body upon impact. Thus, reducing the load acting on the impacting body is a common requirement.
Research on water-entry
To reduce the forces acting on a body, we must first understand the origin of these forces from the resulting impact. It requires some basic understanding of flow physics. The research group of Professor Truscott in Utah State University has spent a considerable amount of time understanding different bodies' water entry. They have used high-speed snapshots of a solid sphere dropping into a water column at a constant velocity to study the impact. The pictures show how a falling sphere causes a small cavity to be formed. As the sphere sinks further, the air bubble is pushed out under pressure, along with a water-jet column (called Worthington jet) . This jet is what we perceive as a splash responsible for wetting our face while throwing a rock on a lake or during the drop of potatoes in a boiling pot.
Huge and heavy body upon impact produces a wide crater cavity and generates a large force. Even when a solid body hits a solid surface, such kind of crater is formed. For example, craters are seen on the moon's surface a lot as it does not have an atmosphere. All the asteroid pieces hit the moon's surface at high speed and leave a crater. On earth, craters are not as abundant as it is on the moon. This is because we have an atmosphere that drags down the speed of an asteroid and burns most of it during atmospheric entry itself due to air friction. One of the  largest asteroid impact craters called Chicxulub is in the Yucatan peninsula in Mexico. For a long time it was thought that the asteroid that created the massive crater was responsible for wiping out the dinosaurs. 
Methods to reduce forces
The research group of Prof. Truscot suggests many ways to modify or reduce the force upon water entry. The most interesting is to time the dropping of the sphere so that separate jets are not formed. Another is to drop a big sphere after a small sphere. The smaller sphere causes less impact, and if the big sphere is dropped soon enough afterwords, it penetrates though the cavity, reducing the force acting on it.This is the reason why people diving one after the other in succession experience lesser impact force. The person who dives earlier makes it easier for the next person. The force reduction can be as much as 30-60%.  
Olympic sport - Diving
Now, let's consider the Olympic sport – diving from a 10 m platform. One unofficial scoring system to evaluate how the diver finishes the maneuver is looking at the amount of splash a diver makes upon water entry. Clearly, reducing the impact splash and preventing the Worthington jet from forming is the best strategy. Therefore, whenever divers are about to enter the water, they turn and position the body to be in a needle shape, extend their arms, and hold the hand in a flat-palm position. Like in the case where the big sphere is dropped after the small sphere, the extended arm enters the water first and creates the smaller cavity. When the more prominent shoulder enters the water, it experiences lower drag force. Thereby, the driver enters the fluid smoothly. Such a water entry is called rip-entry, as the entry produces a slight noise that closely resembles the paper being ripped. However, to further delay or reduce the collapse of the entrapped air bubble (however smaller in volume), the diver takes a curvy path, breaking the big bubble into a fine bubble in due course of action. The resulting dive will create a minimum splash, and the diver will fetch gold. You may have watched the fine performance of the divers during the recent Olympic games.
When a ship rocks or a missile enters into the ocean, or when you want to splash water on your friend's face during the beach season, there is a definite routine one has to undertake to achieve the desired action. So next time when you drop something on the water, remember the aforementioned astounding physics.
Note: All the figures are taken from the web. Some of the experiments shown here are from the published work of Prof. Truscott's research group in the Gallery of Fluid Motion – APS. The diving pictures are from the infotainment videos of the Vox and the Olympics youtube channel, and from Wikimedia.
