skiing – a sport of movement

滑雪中的身体运动
The NZSIA has identified four movements to demonstrate how skiing works. This section discusses the four movements and how they are applied when skiing. It is important for instructors and skiers to understand not only how the movements work individually but also how they work with, and affect one another, to create different ski/snow interactions. A thorough understanding of the four movements provides the instructor with the ability to teach skiing effectively and to accurately analyse a skier’s movements.
NZSIA用四种身体运动对滑雪的运动机制进行说明，本章将阐述四种运动在滑雪运动中的应用，教练和滑雪者都应了解它们是如何运作的，动作之间又是如何协作和互相影响，最终形成雪板和雪面各种互动关系。充分了解这四种身体运动后，教练员就具有了有效教学的能力，以及准确评估学生动作的眼光。
2.1
the four movements of skiing
2.1 四种身体运动
The four movements of skiing are:
它们是：
fore/aft movement
前后运动
rotational movement

旋转运动
lateral movement

横向运动
vertical movement

垂直运动
Each of the movements has a direct effect on the skis and how they interact with the snow. The movements and their effect are applied through the base of support, which is defined as the portion of the ski or skis under the foot or feet. Another important term referred to in this chapter is the centre of gravity which is defined as the point in the body where all mass acts as if it is concentrated. For example the body rotates around the centre of gravity when it performs a spin in the air. The location of the centre of gravity changes as we move and can even fall outside of the body. Standing still in a good athletic skiing position, the centre of gravity will be in our core area, approximately in line with our navel and a few centimetres in front of our spine.
每一种运动都对雪板产生不同的作用并最终传导至雪面与雪板的互动关系。运动通过支撑面施加作用。支撑面是指脚部与雪板的接触面。本章涉及的另外一个重要概念是重心，它是人的质量集中于此的假想点。在空中旋转时，身体即是围绕着重心旋转。当我们运动时，重心会不断变化，有时甚至处于身体之外。以滑行姿势站立时，身体的重心处于核心区域，大致位于于肚脐齐平、脊柱往前几厘米的地方。
2.1.1  forE/aft movement

前后运动
Fore/Aft movement occurs along the length of the skis and is controlled by the ankle, knee and hip joints, movement in the spine and the position of the arms.     
前后运动沿雪板方向发生，主要通过踝、膝和髋关节，以及脊柱的运动和双臂的位置进行控制。
The goal of fore/aft balance is to allow the skier to stay balanced and maintain an athletic position. The skier’s position along the length of the ski may vary depending on terrain and the desired outcome to be achieved. Fore/aft balance is always being challenged and is often referred to as dynamic balance and skiers will be constantly moving to and from a balanced position.

前后运动主要是为了维持滑行姿势、保持身体平衡。但身体处于雪板前后的哪一个对应位置，则根据地形和滑行目的的不同而有所区别。在滑行中，前后平衡经常受到干扰，需要不断回归稳定，因此前后运动也是一种动态平衡。
The benefits of good fore/aft balance are:
•
the skier stands in an efficient posture
•
even pressure will be maintained along the length of the skis 
•
ski design is able to be utilised to its full potential
•
it makes it easier to access the other movements 

良好的前后平衡有助于：
•
滑雪者始终以一个有效姿势站立
•
人体的压力均衡地分布于雪板上
•
将雪板的功能发挥到极致
•
更轻松地进行其他身体运动
An athletic stance

滑行姿势
An athletic stance is the reference point for describing how a skier is standing on his/her skis. It is described here in a stationary position.

滑行姿势是指滑雪者站立于雪板上的姿势，在这里是一个静态动作。
The centre of gravity will be directly above the centre of the base of support and directly between the two skis. The ankles, knees and hips will be bent relatively equally, with the hips aligned over the top of the feet and the upper body tilted forwards. The feet will be about hip width apart with the knees aligned approximately laterally over the second toe and the skis flat on the snow. Arms will be held in front of the body slightly wider than shoulder width at approximately navel height. The skier’s weight will be spread evenly between the two skis.

处于滑行姿势时，人体的重心位于支撑面的上方正中。踝、膝和髋的屈曲程度相对一致，臀部位于双足的上方，上身略向前倾斜。双足间距约与臀宽，膝盖约位于第二个脚趾的正上方，雪板与雪面贴合。双臂向前伸展约与肚脐处齐平，间距略比肩宽。人体重量均衡分布于两雪板之间。
Fore/aft balance is constantly challenged when skiing. The angle of the slope under the foot, the speed of travel and the phases of the turn are always challenging the relationship between the base of support and the centre of gravity. 

前后平衡在滑行时不断受到挑战。脚下的坡度、行进的速度和转弯的不同阶段都会干扰重心和支撑面的关系。
At a beginner level the environment is relatively simple and only small changes in pressure or forces are felt from the terrain, but at an advanced level this can become very complex. Fore and aft movements are required for adjusting the body parts as these changes under the feet occur, so that we can keep the centre of gravity in an ideal athletic skiing position relative to the base of support and the intent of the skier. One way of doing this is to move the body back and forth along the base of support by flexing or extending the joints in the ankles, knees, hips and spine. The muscles surrounding these joints control this movement. Another option is to move the base of support back and forth under the body. This can be achieved by flexing the ankles (dorsiflexion) to pull the feet back or by extending the ankles (plantar flexion) to slide the skis forward while the upper body remains stable. 

初级阶段的滑行环境相对简单，人体只会感受到地形带来的力的细微变化。但高阶滑行就相对复杂得多，需要随着脚底的变化，利用前后运动调整身体各部分，以调整重心和支撑面的关系，保持理想的滑行姿势，完成滑行目的。前后平衡的一个做法是通过屈伸踝、膝、髋关节和脊柱，沿支撑面方向做身体的前后移动。关节和脊柱的屈伸通过它们周边的肌肉控制。另一个做法是在身体下方移动基本面的前后位置。操作方法是通过屈曲脚踝（背屈、向足背方向屈曲）拉回双脚，或伸展脚踝（掌屈、向脚掌方向伸展）将雪板向前滑出，上身保持稳定。
Either moving the body fore and aft above the base of support or moving the base of support underneath the body or a combination of both can be used. At a beginner level it is generally easier to move the body above the base of support. As skiers advance they can develop the ability to manipulate the base of support.
在支撑面上方前后移动身体或者是在身下移动基本面的位置，或者两者兼有都可以实现前后的平衡。初学阶段在支撑面上方移动身体通常较为容易。随着水平的提高，滑雪者会逐渐掌握操纵支撑面的能力。
2.1.2  rotational movement

2.1.2  旋转运动
Rotational movement occurs when the body or parts of the body move in a circular path around a vertical axis. Parts of the body can move in the same or opposing directions.

当身体或身体部位围绕垂直轴进行圆周运动时，旋转运动就产生了。身体的部位可以同方向旋转或反方向旋转。
In skiing the most common ways the body can rotate are:

在滑雪中，身体最常用的旋转包括：
Rotating the lower body

下身的旋转
In this situation the femurs rotate underneath the pelvis and each leg becomes the vertical axis. The two points we use to define this axis are the pivot point on the sole of the foot directly under the ankle joint and the head of the femur. Each leg is rotated independently around its axis. Most of the rotation in this axis occurs / originates in the hip socket and is controlled by using the muscles connecting the femur and the pelvis. As the leg rotates from this joint a rotational separation occurs between the femur and the pelvis. 
股骨在骨盆以下旋转，每一条腿都是一个垂直轴，轴的两端分别是踝关节正下方脚底的旋转支点和股骨的顶端。双腿分别围绕各自的轴旋动。轴的旋转从髋部球窝关节发动，由连接股骨和髋骨的肌肉控制。当腿部于球窝关节处旋转时，股骨和髋骨发生旋转分离。
Rotation of the femurs when skiing requires a combination of medial (internal) and lateral (external) rotation and adduction and abduction (the amount of each element required is dependent on the amount of bend in the leg). Therefore during any given turn one femur is medially rotating and adducting while the other is laterally rotating and abducting. The muscles that are used to create adduction are able to create a stronger turning force than those used to create abduction so the leg on the outside of the turn (which is turning inwards) can create greater turning forces.

滑行中的股骨旋转是内转、外转和内收、外展的综合效果（每项的幅度根据腿部的弯曲程度而定）。因此，任何一个转弯都包括了一侧股骨的内转和内收，以及另一侧股骨的外转和外展。内收肌群比外展肌群产生的旋转力更强，所以转弯时外侧腿向内转动，产生的转弯力量更大。
Rotating the upper body
上身的旋转
In this situation the spine becomes the vertical axis. The two points we use to define this axis are the cervical spine (neck) and the part of the spine that joins the pelvis (sacrum). The upper body rotates around this axis using the muscles surrounding the spine and mid-section of the body (core area). The rotation occurs along the length of the vertebral column, which results in the separation being incremental between the top and the bottom of the spine. All parts of the vertebral column can rotate to a certain extent but the most rotationally flexible part is the lumbar spine and throughout the thoracic spine. 
上身的旋转垂直轴为脊柱，轴的两端分别为颈椎（脖子）和连接骨盆的脊柱部分（骶骨）。通过使用脊柱周围的肌肉和中部肌肉（核心区），上身围绕垂直轴旋转。旋转沿脊柱展开，导致脊柱顶部和底部逐渐分离，椎骨的每一节都可以不同程度地旋转，旋转幅度最大的部分为腰椎和胸椎。
The goal of rotational movement is to create a change in direction of the skis. The most effective way to do this is with rotational movements of the lower body because this will have a more direct effect on the base of support.
旋转运动的目的是改变雪板方向。下身旋转因为更直接作用于支撑面，所以效果最好。
The benefits of initiating rotational movement with the legs are:

•
it has a more direct influence on the ski

•
the skier is able to maintain good alignment

•
it aids in controlling edge angle

•
the rate and intensity can be altered with minimal effort

使用腿部旋转的优点包括：
•
更直接地作用于雪板
•
滑雪者可以保持良好的身体连接
•
有助于控制立刃角度
•
以最经济的能耗改变旋转速度和强度
Good alignment is maintained due to the fact that when the legs are used to initiate rotational movement rotational separation occurs. This means that the legs will turn further than the pelvis and the pelvis will turn further than the upper body. Rotational separation occurs in the hip joint and the lower spine. The pelvis and upper body will follow the direction of the turn but will in effect lag behind the legs and the skis.

使用腿部发起旋转运动，形成旋转分离，可以保持良好的身体连接。意思是双腿从骨盆位置开始首先转出，骨盆随之发生一定程度转动，上身扭转程度最低，髋关节和脊柱下段形成旋转分离，骨盆和上身会跟随腿部旋转转向，但时效上要晚于腿部和雪板。
Rotational separation results in stability of the upper body and is controlled through use of the core muscles. This stability allows the skier to maintain a strong biomechanically aligned position as the skis are turned.

旋转分离由核心肌群控制，形成上身的稳定，从而使滑雪者在雪板转向时，得以保持一个强有力的身体连接姿势。
Rotation of the lower body can create an increase in edge angle. To achieve this the legs must be flexed or the centre of gravity must move to the inside of the turn. As the femurs rotate and adduct and abduct, the knees move towards the inside of the turn, creating angulation and increasing the edge angle.

下身旋转可以增大立刃角度，这要求腿部屈曲，或重心向弯内偏移。即股骨旋转，产生腿的内收和外展，双膝转向弯内，身体反弓，立刃角度增加。
Rotational movements are adjusted depending on the amount of friction on the base of support, the shape of the turn and the forces acting on the body.

旋转运动需要根据支撑面的摩擦力大小、转弯的形状和身体受力情况进行调整。
As well as leg (lower body) rotation and upper body rotation there are two other types of rotation that are commonly referred to: 

除了腿部（下身）旋转和上身旋转以外，还有两种较为常见的旋转：
•
Counter rotation is created by turning the upper body and lower body in opposing directions and is an example of Newton’s third law of equal and opposite reactions (see Chapter 3 Skiing and External Forces pg. 58). Counter rotation has a high rate of turning and a short duration and is most effective when the skis have very little or no resistance, such as on the top of a mogul or in the air.
•
反向旋转指上身和下身朝向不同方向旋转，是牛顿第三运动定律中力的方向相反、大小相等的一个体现（详见第3章滑行与外力作用第58页）。反向旋转的旋转速度高、时长短，在雪板没有或只有极小阻力时最为有效，比如处于猫跳雪包的顶端或者滞空的时候。
•
External fulcrum is often referred to as a blocking pole plant and can be useful when skiing steep terrain and in moguls. If the ski pole is placed in the snow with the tip of the pole ahead of the handle, resistance is created that pushes back on the skier’s hand creating torque and a fulcrum to turn around. This works best during the initiation phase when the skis are at their flattest in relation to the snow.
•
点杖旋转通常指阻滞点杖（blocking pole plant），即利用点杖的反弹力旋转，这一技巧可用于陡峭地形或猫跳之中。在运用时，杖尖超过手柄位置向前刺入雪中，雪面的阻力反弹至手部，形成扭矩（扭转力）和旋转支点。通常在转弯发起阶段（入弯）、雪板与雪面严密贴合时使用效果最佳。
2.1.3  lateral movement

2.1.3  横向运动
Lateral movement occurs across the base of support, or from side to side, and is defined in two parts:
•
movements of the body or parts of the body travelling in a sideways
relationship to the base of support 
•
the base of support moving sideways from the body

横向运动为横穿支撑面或从一侧向另一侧的运动，它包含两部分：
•
身体或身体部位相对于支撑面的横向运动
•
支撑面相对于身体的横向移动


The goal of lateral movement is to edge the skis and/or to allow the skier to balance on the outside ski.

横向运动的目的是立刃，或运用外侧板进行身体平衡。
The two main components to lateral balance are inclination and angulation:

横向平衡包括内倾和反弓
Inclination

内倾
Inclination generally occurs in the initiation of a turn and is created by movement of the centre of gravity away from the base of support or by moving the base of support away from the centre of gravity. This movement begins at the feet and continues up through the body until the whole body is tipped inside the line of the skis. Inclination will move the centre of gravity further away from the base of support than angulation. At higher speeds this allows the skier to maintain a strong aligned position to balance out the forces being created.

内倾通常发生于入弯阶段，通过将重心偏离支撑面，或者将支撑面送离重心完成。内倾动作从脚部发动，向上逐步传导至身体，直到整个身体倾向雪板滑行线路的内侧。与反弓相比，内倾时重心与支撑面分离得更远，在高速滑行时，内倾可以使身体保持强有力的身体连接，以平衡受到的力。
Angulation

反弓
Angulation is the result of lateral movements of the parts of the body relative to one another and is achieved by abduction/adduction movements of the femurs and lateral flexion. Angles are created as the lower body moves towards the centre of the turn and the upper body moves towards the outside of the turn or remains stable. Angulation allows the skier to adjust the edge angle without necessarily affecting the degree of inclination. Angulation through the end of the control phase and completion phase also allows the skier to move the centre of gravity towards the base of support (laterally) while maintaining sufficient edge angle to hold the skis in the turn. This aids the transition of the centre of gravity across the base of support as the new turn starts.

反弓是身体不同部位横向移动的结果，通过股骨的内收/外展和身体的横向折曲完成。反弓的角度来自于下身向弯道中心移动，而上身向弯道外侧移动或保持稳定。反弓可以在不影响内倾程度的情况下，调整边刃角度。在转弯的控制阶段末尾和完成阶段，通过反弓，可以使重心从侧方移回支撑面上，但同时仍然保持足够的立刃角度抓地转弯。这有助于为下一个转弯做横向重心转移。
At lower speeds angulation allows the skis to be tipped on to their edges without the need for the centre of gravity to move too far inside the turn. At higher speeds angulation is used to allow the skier to increase the edge angle without having to move the centre of gravity further inside the turn. It stabilises and aligns the body so that inclination can be maintained as the forces pull the centre of gravity to the outside of the turn. The timing of the angulation movement is important and will depend on such variables as turn radius, snow conditions and speed. 

低速滑行时，利用反弓立刃，可以不用将重心向弯内偏移过多。高速滑行时同样，利用反弓立刃，可以无需将重心向弯内过度移动。反弓使身体保持稳定和良好连接，这样外力将重心拉往弯外时，人体能够继续保持内倾。反弓动作的时机非常重要，主要取决与弯道半径大小、雪况和速度。
Angulation is created at the ankles, knees, hip joint and spine. 

反弓通过踝、膝、髋部关节和脊柱的横向折曲形成。
Angulation at the ankles is created by inverting and everting the feet. Inversion is created by tilting the sole of the foot inside (supination) i.e. lifting the big toe and eversion is created by tilting the sole of the foot to the outside (pronation) i.e. lifting the little toe.

踝部反弓通过双脚的外翻/内翻形成，足底向内翻转称为内翻（例如抬升大脚趾），足底向外翻转称为外翻（例如抬升小脚趾）。
The degree of angulation required from the ankles, knees, hip joint and spine is determined by such variables as turnshape, speed, friction and snow conditions.

踝、膝、髋部关节和脊柱的反弓角度由弯形、速度、摩擦阻力和雪况决定。
The benefits of accurate lateral movement are:

•
the centre of gravity is able to move inside the turn, creating edge angle and a platform to balance on

•
edge angle is able to be maintained, increased or decreased as needed

•
pressure is created/controlled on the skis (primarily the outside ski) causing it to penetrate the snow and make the ski bend, therefore utilising ski design

•
balancing on the outside ski allows use of the stronger adductor leg muscles to make rotation easier

•
the skier is able to balance against the forces created

精确的横向运动的益处包括:

•
使重心向弯道内移动，形成立刃角度和可供平衡的支撑平台
•
可以按需增加、减少和保持立刃角度
•
对雪板（主要是外侧雪板）施加可控的压力以使其切雪，并造成雪板弯曲形变，充分发挥其性能
•
用外侧雪板进行平衡，使人体得以使用更强壮的腿部内收肌群，发动旋转更容易
•
使滑雪者可以平衡外力作用
2.1.4  vertical movement

2.1.4  垂直运动
Vertical movement moves the centre of gravity closer to (flexion) or further away (extension) from the base of support and is controlled by movement at the ankles, knees, hips and spine.

垂直运动是将重心向支撑面靠近（屈曲）或远离（引申），由踝、膝、髋和脊柱的活动控制。
The goal of vertical movement is to allow the skier to move with the skis, maintain an athletic stance and to continually reposition the body to achieve the desired outcome (balancing, rotating, edging, pressuring) throughout the phases of any given turn. Vertical movements need to be continuous, consistent and controlled to be effective.

垂直运动是为了在转弯过程中，让身体随着雪板移动、保持滑行姿势和变换身体位置，以达到理想的滑行效果（平衡、旋转、用刃和施压）。垂直运动应该稳定有控制地持续进行。
As a stand alone movement vertical movement simply moves the centre of gravity towards and away from the base of support, but when combined with the other three movements – fore/aft, rotational and lateral – its real benefits are obvious. Accurate and well timed vertical movements allow the other three movements to blend together and have the optimum effect on ski/snow interaction.

单独运动时，垂直运动只是变动重心与支撑面的距离，但当与其他三种运动（前后运动、旋转运动、横向运动）结合使用时，效果会很明显。精准和适当的垂直运动可以让其他三种运动融合，达到雪板与雪面交互的最佳效果。
The two components to vertical movement are flexion and extension:

垂直运动的两个内容是屈曲和引申：
Flexion

屈曲（屈身）
Flexion moves the centre of gravity towards the base of support. This is achieved through bending at the ankles, knees, hips and spine. The ankle is limited by the stiffness of the ski boot which means that the knees, hips and spine need to compensate to ensure that the centre of gravity remains over the base of support. Flexion can be active which is achieved through eccentric muscle contraction to shorten the legs, or it can be passive, which is achieved by relaxing the leg muscles. Passive flexion is commonly used to maintain ski/snow contact during changes in terrain.
屈身使重心向支撑面靠近，它通过折曲踝、膝、髋和脊柱形成。受雪靴硬度影响，脚踝的活动受限，因此膝部、髋部和脊柱需要作出更多补偿，以保持重心在支撑面之上。我们可以通过肌肉的离心收缩缩短腿部进行主动团身，也可以通过放松腿部肌肉获得被动屈曲。被动屈曲通常在地形变换时用于保持雪板与雪面的贴合。
Extension

引申（引身）
Extension moves the centre of gravity away from the base of support. This is achieved through an opening of the ankle, knee, hip and spine. The centre of gravity will still maintain a perpendicular relationship to the base of support in this taller position.

引申将重心上移远离支撑面，它通过伸展打开踝、膝、髋和脊柱形成。身体的延展并不影响重心与支撑面的垂直。
The benefits of accurate vertical movement are:
•
the skier is able to maintain/increase/decrease pressure on the skis
•
the skier is able to maintain a desired relationship with the snow surface
•
vertical movements provide rhythm and flow
•
the skier is able to blend the other three movements

精准的垂直运动益处包括：
•
保持/增加/减少对雪板的压力
•
有助于保持与雪面的理想互动
•
有助于形成滑行的节奏和韵律
•
有助于与其他三种运动的结合
2.2
the interaction of the four movements

2.2  四种运动的交互关系
The four movements, when performed accurately, work with one another to help skiers achieve the desired result, whether it is a wedge turn or skiing a zipper line through the bumps. This section outlines how the movements interact with each other to create positive results.

不管是犁式转弯还是在雪包之间Z字穿行，四种运动在正确完成时，可互相配合以达到理想的滑行效果。本部分阐述了四种运动如何综合运用以达到最佳效果。
fore/aft movement

前后运动
When the skier is centred on his/her skis it will have the following positive relationship with the other movements:
•
the balance point of the skier will be over the centre of the ski, allowing ski design to be utilised (rotational and lateral)

•
the skier will be able to rotate the skis effectively due to good alignment allowing access to the appropriate muscles (rotational)

•
joints will be able to be turned appropriately and incrementally, creating rotational separation (rotational and lateral)

•
the entire length of the edge of the ski will contact the snow when the skis are edged and the ski will bend and be pressured from the middle (lateral)

•
good alignment will allow all joints and muscles to flex and extend appropriately (vertical)

当滑雪者以中正姿势站立于雪板上时，可以与其他运动有如下有效互动：
•
平衡点位于雪板中心上，可以充分发挥雪板性能（旋转运动和横向运动）
•
由于身体连接良好，可以运用适当的肌群使雪板高效转动（旋转运动）
•
关节可以适当地、渐进地拧转，实现旋转分离（旋转运动和横向运动）
•
雪板立刃时，整个边刃都与雪面接触，雪板弯曲形变，从中间受力（横向运动）
•
良好的身体连接，使得所有关节和肌肉能够进行适当的屈曲和伸展（垂直运动）
rotational movement

旋转运动
Rotating the legs to turn the skis will have the following positive relationship with the other movements:

•
the rate at which the legs are turned affects the skier’s ability to stay appropriately balanced fore and aft. As the skis turn down the hill the slope angle increases and the skis speed up. The faster the skis are turned down the hill the quicker the skier needs to make fore/aft balance adjustments (fore/aft)
•
the skier will be able to maintain alignment and balance on the outside ski (lateral)
•
rotating the femurs can increase edge angle (lateral)

•
turning the joints incrementally creates rotational separation. This angles the upper body more toward the outside ski creating lateral balance (lateral)

•
appropriate rotational movements will allow the skier to both incline and balance on the outside ski, enabling the skier to manage both centripetal and centrifugal forces which are created by turning (lateral)

•
good alignment will be maintained allowing the skier to flex and extend as required (vertical)

通过腿部旋动转动雪板，可以与其他运动有如下有效互动：
•
腿部旋转速率会影响身体的前后平衡。当雪板冲山下时，坡度增加、雪板加速。雪板转向山下的速度越快，就越需要尽快调整前后平衡（前后运动）
•
滑雪者可以保持良好的身体连接，并通过外侧雪板平衡（横向运动）
•
扭转股骨可以增加立刃角度（横向运动）
•
逐渐扭转关节可以达到旋转分离，上身向外侧雪板倾斜成角，达到横向平衡（横向运动）
•
恰当的旋转运动可以让滑雪者同时内倾和用外侧板进行平衡，从而控制转弯带来的向心力和离心力（横向运动）
•
可以保持良好的身体连接，需要时可以屈曲和伸展（垂直运动）
lateral movement

横向运动
Balancing accurately laterally and effective use of inclination and angulation will have the following positive relationship with the other movements:

•
engaging the edges of the skis will create a solid platform to balance on and to flex and extend from (fore/aft and vertical)

•
inclination and angulation allow the skier to balance with the forces created by turning and to maintain balance along the length of the ski (fore/aft)

•
balancing on the outside ski allows skiers to utilise stronger turning mechanics (rotational)

•
the amount of edge angle affects the amount of intensity required to rotate the femurs. The higher the edge angle the more intensity required (rotational)

良好的横向平衡，以及内倾和反弓的有效运用，可以与其他运动有如下有效互动：
•
运用板刃形成稳定的支撑，身体进行平衡、屈曲和伸展（前后运动和垂直运动）
•
内倾和反弓可以使滑雪者平衡转弯带来的力，使人体可以沿雪板方向前后平衡（前后运动）
•
用外侧板平衡可以更有力地发动转弯（旋转运动）
•
股骨拧转强度取决于立刃角度。立刃角度越大，需要的旋转强度越大（旋转运动）
vertical movement

垂直运动
Moving vertically will have the following positive relationships with the other movements:

垂直运动可以与其他运动有如下有效互动：
•
vertical movements allow the skier to balance as required along the length of the ski (fore/aft)

使人体可以根据需要，沿雪板方向进行前后平衡（前后运动）
•
the muscles used for leg rotation vary with the posture of the leg (rotational) 

腿部姿态不同，用于旋转的肌群不同（旋转运动）
•
flexion of the leg will increase the amount it can be rotated (rotational)

屈曲腿部可以增加它的旋转幅度（旋转运动）
•
a flexed and rotated leg will increase edge angle (rotational and lateral)

旋转屈曲的腿部可以增加立刃角度（旋转运动和横向运动）
•
the centre of gravity is able to be directed inside the line of the base of support (lateral)

重心得以移向支撑面行进路线的内侧（横向运动）
•
pressure on the skis is able to be adjusted (lateral)

可以灵活调整雪板施压（横向运动）
2.3  the movement descriptorS

2.3  运动的描述
As well as having a thorough understanding of the four movements, it is also important to be able to use consistent terminology when describing how the movements are applied. The movements do not work independently but are always blended together. From beginner level the co-ordination of movements needs to be developed to progressively advance a student. As soon as the skier can turn, each of the four movements is evident in some form. Co-ordinating these movements accurately will allow skiers to advance their skill level as they encounter the forces created by terrain, speed, turn shape, snow conditions and equipment. 
除了充分了解这四种运动，使用统一词汇对其进行描述也很重要。四种运动常常综合运用，而非独立存在。从初学阶段开始，教练就要培养四种运动的协调使用，从而逐渐提升学生滑行水平。一旦滑雪者掌握了转弯技术，四种运动的运用就会变得较为明显。在应对地形、速度、转弯形状、雪况和设备带来的不同作用力时，通过准确协调地运用不同运动，滑雪者可以不断提高技术水平。
To help describe the movements of the skier and the ski/snow interaction, whether it is a wedge turn or skiing a direct line through the bumps, we have identified five movement descriptors to provide an accurate description of how a particular movement or movements should be or are being performed. The descriptors are also used to describe the performance of the skis. 

为了更好的描述滑雪者的动作和雪板与雪面的互动关系（不管是犁式转弯还是在雪包之间直线穿行），我们从五个维度来准确描述运动的操作方式。这五个维度也用于描述雪板表现。
1. duration
Duration is the length of time a movement is sustained. The skier must choose how long to maintain a movement in any given situation. A simple example of the application of duration within rotational movement is when a shallow wedge turn skier is progressing to a round wedge turn skier. For the turn to become rounder the duration of the rotating of the legs needs to last longer.
1．时长
时长是指运动的耗时，滑雪者在每一种滑行情景中都需要决定运动持续的时长。例如，滑雪者从犁式浅弯滑行进步到标准犁式转弯滑行时，为了让转弯形状更圆，腿部旋转的时间应该持续更长。
2. intensity
Intensity refers to the amount of power or strength used when a movement is applied. High intensity implies a high degree of application. The intensity of movement used will help control the shape and characteristics of the turn. An example of intensity within vertical movement is if a skier flexes with intensity (muscular tension) through the completion phase of a dynamic medium radius turn he/she will be able to maintain and control pressure on the skis and therefore create more ski performance. A skier flexing passively will not however maintain pressure on the ski and the ski will flatten on the snow and lose performance.

2．强度
强度是指运动的力量和烈度，高强度指运动的应用程度较大。运动的强度可以帮助我们控制转弯的形状和性质。例如，在一个中弯的完成阶段有强度地（通过肌肉张力）主动屈曲身体，可以使滑行者保持和控制雪板压力，从而增加雪板的运用。但被动屈曲则无法维持对雪板的稳定施力，雪板会放平，从而失去滑行表现。
3. rate

Rate is described as the speed with which a movement is applied. The skier must choose the rate at which movement is applied in any given situation. An example of rate within rotational movement is when a medium radius turn is changed to a short radius turn; the rate at which the legs are turned is increased.

3. 速率/速度
速率是指某个运动的速度，滑雪者在每一种滑行情景中都需要决定运动的速率。比如在旋转运动中，从中等半径转弯变换到小半径转弯时，腿部的旋转速率增加。
4. range
Range is the amount of movement which is applied. The skier must choose how much movement to apply in any given situation. Choosing the correct amount will result in precision and good balance as well as controlling the shape and characteristics of the turn. An example of range within lateral movement is that as a skier becomes more dynamic in a medium radius turn, the range of movement of the centre of gravity to the inside of the turn will increase.


4. 幅度
幅度是运动的程度，幅度在每一种滑行情景中都存在。恰当幅度的运动可以带来滑行的精确、身体良好的平衡，并可以控制转弯的形状和性质。例如，在一个中等半径转弯的过程中，随着滑雪者身体变得更为动态，横向运动时重心向弯内偏移的幅度越大。
5. timing
Timing is when a movement is applied at a particular point in time or in a particular phase of the turn. From beginner level through to advanced skiing, the timing of movements will alter. This is because of changes in terrain, snow conditions, speed and turn radius. Correctly timed movements will give the skier rhythm and flow enhancing the ability to stay balanced and in control. An example of timing within vertical movement is when skiers change the timing of the vertical movement while skiing bumps, so they are flexing during the transition of the turn (compression turn) rather than extending, providing better pressure control.

5.时机
时机指的是在某个特定的时点或转弯的特定阶段做出某项运动。随着滑行水平从初级进步到高级，地形、雪况、速度和转弯半径发生变化，运动的时机也会相应发生变化。时机恰当的身体运动可以带来滑行的节奏和韵律，有助于更好地平衡和控制。例如，当滑行者在雪包地形滑行时，改变垂直运动的时机，在转弯之间的过渡阶段进行身体的屈曲而非伸展（compression turn），可以更好地进行压力控制。
notes

附注
PICTURE CAPTIONS:

图片内容：
An athletic stance

滑行姿势

Rotating the lower body

旋转下身

Rotating the upper body

旋转上身

Inclination

内倾
Angulation

反弓
Extension and Flexion

引申与屈曲
