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Abstract With singular value decomposition (SVD), the relationships between simulated summer 500 hPa
height fields of National Climate Center coupled ocean-atmosphere model and rainfall fields over both of China and
the middle areas of China during 1983—2003, the relationships between summer NCEP/NCAR 500 hPa height
fields and rainfall fields over both of China and the middle areas of China during 1971—2000 have been analyzed.
The results indicate that summer NCEP/NCAR 500 hPa height fields have far more close relations with rainfall
fields over China than simulated summer 500 hPa height fields of National Climate Center coupled ocean-atmosphere
model. When southern and northern hemisphere subtropical high of NCEP/NCAR 500 hPa height is higher (low-
er), and northern hemisphere subtropical high is located more southward (more northward), heavier (lighter)
rainfall will be over the Yangtze River valley, the east side of the Qinghai-Xizang Plateau and the middle of the
Northeast China in summer. Comparing the results there are some errors found in coupled-atmosphere model of Na-

tional Climate Center, for example, the Yangtze River valley has obvious errors. In this paper a project has been
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proposed in order to improve the simulated rainfall fields by that large scale signals are extracted from the model out

simulated 500 hPa height fields by SVD to reduce errors reasonably with optimization. It has been proved by tests
that it is probable that the skill of improved simulated rainfall fields is close to NCEP/NCAR 500 hPa height fields.
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Table 1 The results of SVD of NCC model forecast summer 500 hPa height fields and China rainfall fields

Model SCF/% CSCF/% r C(-)ntribution of Cumula.tlve con.trlbutlon
left fields varience/ % of left fields varience /%
1 29, 0278 29. 0278 0. 829957 6. 62937 6. 62937
2 14. 7631 43. 7909 0. 830368 9. 17803 15. 8074
3 11. 4066 55.1974 0. 886884 8. 97008 24.7775
4 9. 12647 64. 3239 0. 871446 7.61637 32. 3938
5 7. 38058 71. 7045 0. 877508 5. 95801 38.3518
6 6. 25821 77. 9627 0. 856376 8. 53575 46. 8876
7 3. 6016 81. 5643 0. 916461 4. 29961 51.1872
8 3. 15356 84.7178 0. 9077 5. 95704 57.1442
9 2. 57959 87,2974 0. 857615 5. 06529 62. 2095
10 2. 30683 89. 6043 0. 909034 4. 58386 66. 7934
11 2. 02046 91. 6247 0. 905493 3.52756 70. 3209
12 1. 57468 93. 1994 0. 901135 4. 34527 74. 6662
13 1. 46976 94. 6692 0. 922992 3. 49913 78.1653
14 1. 2306 95. 8998 0. 901682 3.12864 81.294
15 0. 95819 96. 858 0. 904986 3. 66207 84. 9561

W IRHE R BAIH L BB, Note: ris the correlation coefficient of time coefficients.
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Fig. 1 First right homogeneous correlation map of model forecast summer 500 hPa height fields and China rainfall fields (isoline X
100)
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Fig. 2 First left homogeneous correlation map of model forecast summer 500 hPa height fields and China rainfall fields (isoline X 100)



24 HALF%E. BRKEDOEBAEANREIMK TR —FITEF R XHIRE
No.2  ZHANG Li-Ping, et al. An Approach and Its Tests to Improve Simulated Summer Rainfall Fields of «-- 213

£2 NFESBEROBSB/AER 500 hPa B EFRIGS £ XFHMEKF SVD SHER
Table 2 The results of SVD of NCC model forecast summer 500 hPa height fields and rainfall fields of Middle areas of China

Model SCF/ % CSCF/% Contribution of Cumulative contribution
left fields varience/ % of left fields varience /%
1 27. 5889 27. 5889 0. 828727 23.4141 23. 4141
2 22. 3541 49. 943 0. 618574 19. 9808 43. 395
3 18. 6507 68. 5937 0. 744735 10. 2403 53.6353
4 10. 8071 79. 4008 0. 606486 6. 38608 60. 0213
5 4. 85766 84. 2585 0. 75878 6. 50886 66. 5302
6 3.70472 87.9632 0. 863167 6. 08557 72.6158
7 3.01945 90. 9826 0. 806271 4. 86543 77. 4812
8 1. 90987 92. 8925 0. 585106 5. 24667 82.7279
9 1. 65011 94. 5426 0. 758434 3. 88111 86. 609
10 1. 38059 95. 9232 0. 804335 2. 3498 88. 9588
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Fig. 3 First right homogeneous correlation map of model forecast summer 500 hPa height fields and rainfall fields of middle areas of China
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Fig. 4 First left homogeneous correlation map of model forecast

summer 500 hPa fields and rainfall fields of middie areas of China

(isoline X 100)
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Table 3 The results of SVD of NCEP/NCAR summer 500 hPa height fields and China rainfall fields

Model SCF/ % CSCF/% r Contribution of Cumulative contribution
left fields varience/% of left fields varience /%
1 43.7371 43.7371 0. 875378 7. 80549 7. 80549
2 8. 81126 52. 5483 0. 877837 5.94495 13. 7504
3 7.13236 59. 6807 0. 767023 6. 06194 19. 8124
4 6. 6529 66. 3336 0. 880469 6. 69795 26. 5103
5 5. 53926 71. 8729 0. 853088 4.04211 30. 5524
6 4. 41916 76. 292 0. 791269 7.60177 38. 1542
7 3.41244 79. 7045 0. 85525 5.87277 44.027
8 2.61775 82. 3222 0. 89309 4. 46479 48.4918
9 2.12382 84. 446 0. 863689 3.758 52. 2498
10 1. 93856 86. 3846 0. 838246 3. 30765 55.5574
11 1. 75344 88.138 0. 838866 3. 78796 59. 3454
12 1. 54927 89. 6873 0. 894568 2.66477 62. 0102
13 1. 46599 91. 1533 0. 870315 2. 94611 64. 9563
14 1. 19658 92. 3499 0. 904739 2.71732 67. 6736
15 1. 02494 93. 3748 0. 877506 3. 96604 71. 6396
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Fig. 5 First right homogeneous correlation map of NCEP/NCAR summer 500 hPa height fields and China rainfall fields (isolineX 100)
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Fig. 6 First left homogeneous correlation map of NCEP/NCAR summer 500 hPa height fields and China rainfall fields (isolineX 100)
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# 4 W ZF NCEP/NCAR 500 hPa | &35 5 £ h it X BE 7k 35 SVD 3445 R
Table 4 The results of SVD of NCEP/NCAR summer 500 hPa height fields and rainfall fields of middle areas of China

Model SCF/% CSCF/% r Contribution of Cumulative contribution
left fields varience/ % of left fields varience /%
1 62.1794 62. 1794 0.711882 23.0014 23. 0014
2 9. 63291 71. 8123 0. 713709 19. 1539 42. 1552
3 7. 87432 79. 6866 0. 810284 7.58023 49. 7355
4 5.19211 84. 8787 0. 747388 10. 2776 60.0131
5 3.77119 88. 6499 0. 667783 5. 76297 65. 7761
6 2. 58439 91. 2343 0. 762035 4. 45968 70. 2357
7 2. 24825 93. 4826 0. 779167 4.24923 74. 485
8 1.17442 94, 657 0. 808675 4. 86068 79. 3457
9 0. 973067 95. 6301 0. 828688 3. 59079 82. 9364
10 0. 822471 96. 4525 0.727812 3. 44607 86. 3825
k=1, 2, =+, N, Ak~ bk 53’5'“57%/2 E%*ﬂﬁ%
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kit iRl 40, FIRHITIE 500 hPa mE Mk  EA NCEP/NCAR 500 hPa & EE#H HIX (30°S
W, SVDA R RHMAITRE,. RELSEST  ~30°N) SEYSPEREKGXRHBEH b
W, 500 hPa BEHMAITHKRE. BRE® XEYW, BEWEMNRX — XKHEA, NCEP/
Z et B4, RIERKKMGIT S EERBIES E NCARS00 hPa BENEY, TREMKSNEY,
EARE, AFRERMEER 500 hPa HEFH TR LRR. BMARBRERILE S, “NCEP
3tk EERAXER (MAR 500 hPa g (£B) i £E” BiFxH NCEP/NCAR #4)
Bt EkGHRF), EAFEUHMM 17 500 hPa 5 F 2R RE Bk EEKS
KRERES, BEATBMA/MES, RegEfE Q60 Wiy, “NCEP (i) FH2E” HERR
it K GEEE RS HE K, BEFMALRESE A NCEP/NCAR H43H7 500 hPa & B & i #1 X

K. WEITIER MK FREIER. FR A TR ERKY (160 Wi, HARKHE,
4.2 HEHEHXEKGHIARRRE “BRES” BV EREBES BN, R

W ER B, WATAEM 1971 ~2000 £ EFE” BAEESHBND T E S BB E
NCEP/NCAR 500 hPa B E A M P EEK  ME, “BKGERTETR” EKGX N
B%RR, AR R BIMRL 500 hPa BEHE,  EREMEERFREHEREBITHEFES
RATATBR B WK RHEAUEERX  FEENLE, “BEEYRFS” pils (@R B
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Table 5 The results of tests of improving approach

NCEP (£#) NCEP ()  SfEHLER P, NCEP (23) KR
mimeE HiReE (2% HHRLE @) wReR ML (&F) FifES

NCEP NCEP NCC mode NCC mode NCEP NCC mode
(globle) (tropical) (global) (tropical) (globle) (global)
Predict predict predict predict ° predict the predict the
China China China China middle of China middle of China
ﬁﬁ##& 30 30 21 21 30 21
Training samples/a
ﬁ%ﬁmz@ 1971~2000 1971~2000 1983~2003 1983~2003 1971~2000 1983~2003
Training period
Pk 353
Number of rainfall fields 160 160 160 160 27 27
A .
BT S8 15 15 1 1 6 6
Leading patterns
ERprERR
Contribution of cumulative 93.4 98.1 91.6 96. 3 91.2 88.0
squared covariance/ %
Pk b BB 2 TR
Contribution of fainfall 71.6 70.9 70.3 69.9 70.2 72.6
cumulative covariance/ %
MEELHS
Sign anomaly of simulated 76.6 76.9 59.3 77.3 73.4 77.1

rainfall according with
observation/ %
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70%~T75 %Mk Rk #aH . REZ SVD s &5
$i 500 hPa & S ERE P HX FEK LR —
M, KEBXMEXXEIFAEE, 5 NCEP/
NCAR AR KZEE, HRITEBRLAEAR,
FHEGAMNERBROARERFS, FITIES
iRz (XK 500 hPa B EHHRIRZE. SVD B
A REAETHRE . RIESRESHTIRZE . 500 hPa &
S Bl REAIRZES) , LKA B M
F53LHLR S %5 NCEP/NCAR MY, #x{ 500
hPa BB 2 BRVE F Bl 2 B KA AR, %A
FREFUMRHEHXG, WERS THEFRSER,
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5 #iE
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R RENE, BHREAER, EETH
SHRER, S WA RBORKESCT e 7 4
LR RS, EIITIEAR, f SVD L
500 hPa 7 B B4z 37 BoF (8] 3R %00 TR A 7 1) 22
¥, AT IEAER 500 hPa & B 3 il 4% 5% 2=
SVD B [B] R A A iR 2. R R4 iR 2
500 hPa B EHETTREKIRE . AFREEHEER
3 500 hPa & FE Wk M BEAK G M EEZME KR
(AR 500 hPa 5 LM FH KGR XER),
FEEFETHMOKRRERGS, 1827 HREY
B, RETREEITIER KGR S E &K,
SEE VA REUR K, MTETT )G $ 55K 15
E3E =i

ZHMIRE R W 1T IEJG FEK 3 R K 37
S5 IR] S 54 Al g NCEP/NCAR 500 hPa
=AY B TR, ATEEME %A

AT RFZBEEBRK 500 hPa JE B G5

BAGHEMERR, BLFE, TREGLS—
FERMERR . WTIRIELK 500 hPa & k5
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HiFHE—F 5.
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500 hPa
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