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Table 1 The parameters of the pentad zonal- mean height departure nonlinear
prediction model on 500, 700, 300 and 200 hPa over the Nort hern

Hemisphere, the Southern Hemsphere and the tropical

(hPa) m T LI
500 20~ 70N 6 2,3 L= 100, L = 50
200 20S~ 20°N 5 3 L= 100

20~ 76°S 6 3 L= 100, L' = 50

20~ 70N 6 4 L= 120, L' = 60
300 20S~ 20°N 5 4 L= 80

20~ 76°S 6 4 L= 120, L' = 60

20~ 70N 6 4 L= 140, L' = 70
200 20S~ 20°N 5 4 L= 100

20~ 76°S 6 4 L= 140, L' = 70

1960~ 1996 36 a , 1995 12
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The anomaly-correlation coefficient (ACC) of
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and the tropical (20°S — 20°N)
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Fig. 3 The 500 hPa forecasted zonal mean height minus the actual field of 12 caseaverage of
1996 from Chen et al (2003) ( a, T42L9 model; b, the nonlinear model. T he initial
value of T42L9 model and actual field are NCAR/ NECP reanalysis data )
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Table 2 ACC of day 1- 30 average 500 hPa height predicted by T42L9 model
with and without nonlinear correction ( 12- case results of 1996)
( ) (20~ 90'N) (20~ 90°S) (20°S~ 20°N) (90S~ 90'N)
1 0.212 0.170 0. 301 0.555 0. 803 0.817 0.273 0.352
2 - 0.015 0.126 0. 109 0.264 0.761 0.770 0. 147 0.244
3 0. 264 0. 158 0. 060 0.426 0.816 0.814 0.241 0.299
4 0. 683 0. 637 0. 340 0.507 0. 810 0.812 0.538 0.594
5 0.263 0. 266 0. 546 0.559 0.731 0.741 0.425 0. 469
6 0.242 0.231 0. 307 0.336 0.727 0.730 0.397 0.381
7 0. 437 0. 509 0.118 0.088 0.589 0.611 0.331 0.302
8 0.210 0. 389 0. 540 0.390 0. 634 0. 627 0. 468 0.435
9 0. 487 0.412 0. 620 0.548 0.564 0.588 0.535 0.461
10 0. 350 0. 403 0.170 0.519 0.790 0.786 0. 289 0.482
11 0. 227 0.199 0.419 0.518 0. 826 0. 824 0.392 0.418
12 0.310 0. 248 0.115 0.441 0.813 0. 829 0. 280 0.360
0. 306 0.312 0.304 0.429 0.739 0.746 0. 360 0. 400
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Table 3 A relative decrease ( ARMSE/RMSE%) of RMSE of day 1- 30 average 500 hPa
height predicted by T42L9 model with nonlinear correction (12 case results of 1996)

(20~ 9G'N) (20~ 90°S) (20°S~ 20°N) (9GS~ 9¢N)
1 29.4 28.6 80. 1 38.5
2 30. 4 32.2 84.8 40.3
3 24.5 40.5 86.5 40.2
4 21.0 46.4 84.3 49.4
5 17.6 33.8 79.8 39.7
6 21.7 23.0 80. 4 32.7
7 30.6 22.0 75.7 32.7
8 33.9 26. 1 76.7 36.9
9 29.8 26.2 83.0 42.7
10 39.8 40.8 86. 8 53.0
11 24.8 21.5 87.2 35.8
12 16.7 26.3 84.9 33.7
26.5 30.3 82.6 39.4
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Table4 Xmax of 500 hPa height prediction by T 42L.9 model over the Northern
Hemisphere (20~ 90N ), the Southern Hemisphere (20— 9F°S) and the Globe
(90 S— 90 N) with and without correction (12 case results of 1996)

(20~ 96 N) (20~ 96'S) (70°S~ 96 N)
1 10 11 5 8 8 10
2 1 24 3 1 1
3 3 3 5 5 3 3
4 9 8 21 22 20 21
5 6 6 4 4 5 5
6 12 12 4 4 4
7 10 10 6 7 7
8 11 13 11 10 10 10
9 28 27 10 21 7 7
10 15 30 17 23 16 23
11 19 10 14 14 14 14
12 30 30 9 13 17 26
12. 8 15.3 9.1 11.2 9.3 10. 8
Tracton( 1989) 108 NCEP/ NCAR ,
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MONTHLY EXTENDED PREDICTING EXPERIMENTS WITH NON-LINEAR
REGIONAL PREDICTION [ : PREDICTION OF ZONAL MEAN FLOW

Chen Bomin

( Shanghai M eteorological Institute, Shanghai 200030;
Institute of Atmosp heric Physics, LASG, CAS, Bejing 100029)

Ji Liren Yang Peicai Zhang Daomin

(LASG, Institute of Atmaspheric Physics, CAS, Bejing 100029)
Abstract

Systematic errors have recently been founded to be distinct in the zonal mean component forecasts, which
account for a large portion of the total monthly mean forecast errors. To overcome the difficulty of numerical
model, the monthly pentad- mean nonlinear dynamic regional prediction models of the zonal mean geopotential
height at 200, 300, 500 and 700 hPa based on a large number of historical data (NCEP/NCAR reanalysis data)
were constituted by employing the local approximation of the phase space reconstruction theory and nonlinear
spatio-temporal series prediction method. T he 12-month forecast experiments of 1996 indicated that the results
of the nonlinear model are better than those of persistent, climatic prediction and T42L9 model either over the
high- and midlatitude areas of the northern and southern hemisphere or over the tropical area. The monthly
mean height root-meansquare of T42L9 model was considerably decreased with a change of 30. 4%, 26. 6%,
82. 6% and 39.4% respectively over the high- and mid-latitude of the Northern Hemisphere, over the high- and
mid-latitude of the Southern Hemisphere, over the tropics and over the Globe respectively, The corresponding
anormaly correlation coefficients over the four areas were respectively increased from 0. 306 to 0.312, from O.
304 to 0.429, 0, 739 to 0. 746 and from 0. 360 to 0. 400 ( averagely a relative change of 11. 0% over the Globe)
by nonlinear correction after integration. It implys that the forecasts given by nonlinear model includes more use-
ful information than those of T42L9 model.

Key words: Dynamical extended prediction, zonal flow, persistent prediction, climatic prediction, nonlin-

ear regional prediction, correction.



