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Abstract

China summer precipitation is remarkably affected by ENSO and spring surface sensible heat.
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Based on the sea surface temperature (SST) in Nino3 region and spring surface sensible heat of the
Tibetan Plateau (SHTP) from 1979 to 2011, correlationship between ENSO and surface sensible
heat of the TP and their influences on summer rainfall in China were investigated. The main re-
sults indicate that ENSO is negatively correlated with SHTP. The composite analysis can be divided
into four types. 1) Under conditions of strong El Nino and strong positive SHTP, the precipitation
in China has no significant signals. 2) Background of strong El Nino and strong negative SHTP, the
precipitation is more than usual in the district of Jianghuai-Jianghan, Yangtze Basin, Northeast
China, and less in zone of Southeast coastal area, South China, and hunan province. 3) Combining
strong La Nina and strong positive SHTP, abundance precipitation occurs in South China, especial-
ly in coastal area, and deficiency precipitation in the region of Jianghuai and Sichuan Basin. 4)
Under condition of La Nina and negative SHTP, the precipitation is more in South China, Jianghuai
and North China. While, the precipitation is less in the district of northeast China and the area of
Huanghuai, Sichuan Basin.
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2. #ERFNTTE
2.1. &R

KA R AL 1979~2011 47 P E K 160 A3k S E 22 A BoK Rl kB £ EE X
FERK S B RI(NOAA) K Nino3 X FEFE P4, WERMIEEZH WE, FIREE N 1978/1979~2011
F, BHERAN 0.75° x 0.75°; ERA-Interim FE 4 HTIEHGE H UERE, HFFK 0.75° x 0.75°; I H FHEERL
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[10]o ENSO A MM A AHIRAS, El Nino NIEAHZ, La Nina & #4745, El Nino /R 7FIE AR KF
PRI 2 = TSP RAS T La Nina WAH B AS [RIAH A HH R R IR 2 G0 b A6 W R R R X 0 B L 5
FEANFET AL . VFZ B FTUESE,  H ) R X R AU 52 31 R T8 Hh AR RSP 39 Ui i AR S 772 2 (9 5 1)
[11][12][13]-
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IR PR, RN AR IE AR R K, & ENSO M f(E)FEZS . K42 ENSO FHAFH,
FRIE P ARORP PRI o, B R AR R, BV R E KA R A SR, AR R B R
Gixt AT BN, SEARRRS. AMRKRENREE.

Seasonal Mean Sea Surface Temperatures

0 60E 120E 180 120W 60W 0
I 000 —
0 3 6 9 12 15 18 21 24 27 30
(@)

DOI: 10.12677/ccrl.2022.115089 855 SR AR


https://doi.org/10.12677/ccrl.2022.115089

oy, WER

3.2.

20S -
120E  140E 160E 180  160W 140W 120W 100W 80W 60W

-2 15 -1 05 0O 0.5 1 15 2

205 ¥ - _ : i : .
120E  140E 160E 180 160W 140W 120W 100W 80W 60W

| [
25 -2 15 -1 05 0 05 1 15 2 25

(©
Figure 1. (a) Climatic state of sea surface SST from 1979 to 2011 (unit: “C); (b) El
Nino SST anomaly in 1987 (unit: “C); (c) 1999 La Nina SST anomaly (unit: °C)
[E 1. () 1979~2011 FFEREHFRSIZES(EAL: °C); (b) 1987 £ El Nino JEiR
BEFEAL: °C); (c) 1999 £F La Nina S&IREF(EAL: °C)
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Figure 2. Climatic state of spring sensible heat on the plateau from 1979 to
2011 (Wm™)
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Figure 3. Interannual evolution curve of sensible heat index (green solid dotted
line) and ENSO index (black hollow solid line) on the plateau in spring from
1979 to 2011
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4. §E ENSO SERAFZFHSPEEFMHEKHXR
JE ENSO EFMKEM I

B 50 4 MU 5T ENSO 5 & RS HHXHE L K5 dE ENSO 45 i Ji B 67 7 4 A T B R /K &
3T 4E ENSO IR GEAPRIEREAIL 1979 4, B 4(a)nT 43, 1979 3k, VLR - 4B BEWTILAR
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Figure 4. (a) Positive sensible heat on the plateau in spring in non ENSO years (unit: mm-d "); (b) Negative sensible heat on
the plateau in spring in non ENSO years (unit: mm-d ")
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5. ENSO 55 ERALRE E T+ EEFMEKER N
5.1. A%

ENSO 44 N FHAL, B 43 IE 5B, BF 78 R A STk, a3 2 DUMELE (% 1).
CRIRE FE I [ 0, Phik HoRFEARA T, X G R A7, BEAFEERSIERE. 5 1K
fic B El Nino 5 IF &AL [ 38 1E 3 H PRk 4 : 1995, 2010; 55 11 2K & El Nino 5 fUsH R 4 1998,
2003, 2005; 3 I 2KACE La Nina 53R IEEHGREH: 2001, 2006+ 2008, 2009; 3 IV ZKACHE La Nina
Hig RIS . 19964 1997, 2011,
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Table 1. Four configurations of ENSO event and heat sensing combination

%% 1. ENSO EH 5 A A NMEE

ERES E RIS ERIES IV K
El Nino El Nino La Nina La Nina
2001
1995 1998 2006 1996
2003 1997
2010 2005 2008 2011
2009
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Figure 5. Class I synthetic 200 hPa (a) and 500 hPa (b) anomaly wind field synthetic anomaly distribution; Class I summer
500 hPa (c) height field synthesis (the green dotted line is the 1979~2011 climate average, and the red line is the synthetic
588 dagpm line (unit: dagpm)) and 850 hPa (d) anomaly wind field synthetic anomaly distribution (The flow field value in
the figure is magnified by 10 times, and the shaded area passes the 90% confidence test)
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mmd ' FIERZE, REMD: K. EREIE, VIV WIR. SUN. LvESss MK U, B
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Figure 6. Distribution of synthetic precipitation anomaly under the joint action
of strong El Nino and strong negative sensible heat anomaly (mm-d ")
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Figure 7. Class II synthetic abnormal distribution of 200 hPa (a) and 500 hPa (b) anomaly wind field; Class II summer 500
hPa height (c) field synthesis (Same as Figure 5) and Class II synthetic 850 hPa (d) anomaly wind field synthetic anomaly
distribution
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Figure 8. Distribution of synthetic precipitation anomaly under the joint action
of strong La Nina and strong positive sensible heat anomaly (mm-d™")
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Figure 9. Class III synthetic abnormal distribution of 200 hPa (a) and 500 hPa (b) anomaly wind field; Class III summer 500
hPa height field synthesis (c) (Same as Figure 5) and 850 hPa (d) anomaly wind field synthetic anomaly distribution
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Figure 10. Distribution of synthetic precipitation anomaly under the joint action
of strong La Nina and strong negative sensible heat anomaly (mm-d ")
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Figure 11. Class IV synthetic 200 hPa (a) and 500 hPa (b) anomaly wind field synthetic anomaly distribution; Class IV
summer 500 hPa height field synthesis (c) (Same as Figure 5) and 850 hPa (d) anomaly wind field synthetic anomaly distri-
bution
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