Bicubic interpolation

Case 1 : 16 neighbours on 4 different latitudes;
Reference source point (6) found below on the left
=> target point has two rows above, two rows below,
two columns on the right, two columns on the left

X% X X j+2

13 14 15 16

X X 7% X J + 1
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X

X X X X J

5 6 7 8

X X X X j-1
2 3 4

X . source points
X : target point

6 : reference source point found by the search



Bicubic interpolation: gaussian reduced grid

Case 2 : reference source point (6) found below on the left located on j = Jmax-1
- Possible because last row close to the North pole
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10 11 12
X
X X X X
5 6 7 8
X X X X
2 3 4

X . source points

X : target point

j = Jmax X X X X ] = Jmax
13 14 15 16

] =Jmax-1

j =Jmax-2

13 is shifted by ~180 deg towards 9

14 is shifted by ~180 deg towards 10
15 is shifted by ~180 deg towards 11
16 is shifted by ~180 deg towards 12

6 : reference source point found by the search



Bicubic interpolation: gaussian reduced grid case 2
rotation of latitudes

Rene reordered the neighbours, but in fact
it was not necessary but we kept it

] = Jmax
13 is shifted by ~180 deg towards 12
14 is shifted by ~180 deg towards 11
15 is shifted by ~180 deg towards 10
16 is shifted by ~180 deg towards 9

In this case, the latitudes are rotated of 90 degrees along each line above crossing the pole.
The problem is wrong mathematically as the longitude of the target point is not in the range
of longitudes of the neighbours 13 to 16 so we prescribe :

lon(13)=lon(12) ¥ v X X th

I\ I\ I\ I\ eta
lon(14)=lon(11) 16 15 14 13
lon(15)=lon(10)
lon(16)=lon(9)

X X X X j = Jmax

9 10 11 12
Finally we solve the system X x X X ] =Jmax-1
after rotation 5 6 7 8

X X X X j = Jmax-2



Bicubic interpolation: gaussian reduced grid case 2
rotation of latitudes : formulae of the transformation at the North pole

We consider the line 1-5-9-16 and the angles in spherical

coordinates. ‘V/ -

There are characterized by : .

thetal >0, theta2 >0, theta3 >0, theta4 = theta3. ] =Jmax
Their angles after rotation of 90 degrees : thetal, theta2, Ah

theta3, -thetad4 centered around Ox.
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Bicubic interpolation: gaussian reduced grid

Case 3 : reference source point (6) found below on the left located on j = Jmax
—> Possible because last row close to the North pole

X .
X X X X j =Jmax
5 6 7 8
X X X X j =Jmax-1
2 3 4

9 is shifted by ~180 deg towards 5

10 is shifted by ~180 deg towards 6
11 is shifted by ~180 deg towards 7
12 is shifted by ~180 deg towards 8

X . source points

X : target point

AV4 AV4 AV4
7AY 7AY 7AY

] = Jmax
9 10 11 12

* X X X j =Jmax-1
13 14 15 16

13 is shifted by ~180 deg towards 1
14 is shifted by ~180 deg towards 2
15 is shifted by ~180 deg towards 3
16 is shifted by ~180 deg towards 4

6 : reference source point found by the search



Bicubic interpolation: gaussian reduced grid

Case 4 : reference source point (6) found above on the left located onj=1
- Possible because first row close to the South pole

—X X X j=3 1 is shifted by ~180 deg towards 5
13 14 15 16 : :
2 is shifted by ~180 deg towards 6
3 is shifted by ~180 deg towards 7

4 is shifted by ~180 deg towards 8

j:1 X X X X J:]_

X . source points

X, « : target points with same neighbours because il does not exist
a point 6 for

6 : reference source point found by the search



Bicubic interpolation: gaussian reduced grid case 4
rotation of latitudes : formulae of the transformation at the South pole

We consider the line 4-5-9-13 and the angles in spherical
coordinates. There are characterized by : theta4 = theta5 >0,
theta9 >0, thetal3 >0.

At the South pole we have : pi — theta4, theta5 - pi, theta9 -
pi, thetal3 - pi, centered around (Ox)
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BT42 to LMDz : bicubic interpolation on 1 processor
neighbours of the points j=72 at lat = 90 degrees

4359 4358
| !
[ DD 4357 40
L]
1451 4356 \
1450
3750
1449~
1448 [
3749 4355
1447
= 4354
| 1446\ ~~ i | |
0 50 = 100
L]
1445
748
3 4353
1444 a
3367
3366, 2% 4352
uo57 \\ j
L]
O] 320
4381
4380 310




BT42 to LMDz : bicubic interpolation on 1 processor
neighbours of the points j=72 at lat = 90 degrees

6219 6218 6217
\ | !
6216 40
L]
6215 \
6188
6187 /
6186 [
6185 6214
6184
= 6213
| 5183\ - i | |
50 1100
L]
6212 —
6211
6232
6210 ]
6209
6208
6231
]
320
6230
6229 310




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9

