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Diurnal Variations of Air Temperature during Summer
in Poyang Lake Area and Its Causes
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Abstract: Based on the observational hourly air temperature data of 340 stations during summer in 2015 — 2017 around Poyang
Lake and NASA MERRA reanalysis data, the diurnal variation characteristics of air temperature in Poyang Lake area and the
causes were discussed using the EOF method and equation diagnostic analysis method. The results showed that under the im-
pact of non-adiabatic heating (including surface sensible heat and upward surface long wave radiation) , EOF1 reflected that the
air temperatures of Poyang Lake area and the surrounding land changed simultaneously. The air temperatures of the lake area
and surrounding land gradually increased during 04:00 —17:00 BT, the warming rate of temperature in lake area was slower than that
in the surrounding land, thus the lake area became a cooling source; the air temperature of both two areas decreased gradually
during 17:00 — 04:00 BT, the cooling rate of temperature in the lake area was slower than that of surrounding land, and the
lake area became a heating source. Affected by the thermal diffusion, EOF2 reflected air temperatures in lake area and the sur-
rounding land changed oppositely. Due to the uneven distribution of the air temperature in two areas, the thermal energy of the

lake surface diffused to the surrounding land surface during 22:00 BT and 11:00 BT, the air temperature over the lake surface
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decreased and the temperature over the land surface increased; while the situation was on the contrary from 11:00 BT to 22:00

BT. Therefore, the surrounding areas were affected by Poyang Lake, which might change the local climate to a certain extent.

Key words: air temperature in summer; Poyang Lake area; diurnal variation; EOF; cause

0 51 F

WY 5 i B ity b B MR R A I ORLRE DL
RE B 2SI 1 22 5, A R T R 4 b 3 1Y R R RN B
AR Yol 559 A 30 25 0 H 25 L AR 0 T R A
(Bonan,1995) . [t , 1A 1E  Jey i <A — 4> T2 2
FR T SR TR 988 300 TR, 76 SR B R X 3 A v A 2 TR
LA 4 (Carpenter, 1988 ; Pitman, 1991 ; Hostetler
et al,1993; Delire et al,2004) . B 78 17 3 X <
Gy AR AN Z) 3 AR AR LR A Bl T T A b A AR 0
Xof JE 3 R L, — J7 T O T W0 X it 45 b X
KA 5, 2530 A Ry 380 DX AT P4 ol A B
B2 15t e A 0 i i . 1988) . 7 A5 1L 4 (1993) i
SR T 5 2 RS B 1 KR ) SR AR S K 3 G X T
DX 5 ) 22 AR AL 5 0 — 25 B 5 9% IR 00 1)
H A5 Ak B 2R, 3808 BH 350 7K A 7 B % T R 1Y) 12 ] 34
T A5V 1 58, A I TR 11 IR A IR AR Uk 55 . 1 T I
ZE(2008) 43 A1 T 3 2 W9 % JE 0 M DX o A I S
1 22 AR = o e R = N i - Bl £ = | o 3
(R4 A A3, 2538 07 (1987) BF9E 1 W11 34 1 3003
KBWIXERETFIEX, & RETIDEX, B
TS A AR 2 2 3 B R 2% it ) i
7 TR, 2T HAZE (2009) F) ] RAMS #5285 1
AR IR T 22 N B A R 0 8N HEAT T EE LA, R B
A X i R DX 1) R e 3R B Sk 7 ] AT B 3 A
FH . ELFE & 25000 0 B B rm Ml 5% . 53— Jr i, B
Xof 7608 B 3890 by IXC 1 R AR R AE L AT 2 AT T
KW gE . BRGNS (2011) 430 M1 T 19592008 4F &b
W80 W 1) A 7 A IR O B4R T 2 IR 2 Dk B
It TR R BR R I m AR 0 A

DA 5 7 380 BH I M DX AR B i 92 R 2 R A TR
B al A AC B B 1] RUBE , T ke = H AZ 4k 19 R A 5% .
SC R R R TR I R AT NASA MERRA 48 5 F
Gy AT R, T EOF 3 87 Fl 44 i Jy F2 12 Wi Jr ik, X
TR0 H 180 1 X B 22 i H AR fR R AE 2 FOE R R 2R 17
G AT s AU hy 7605 BH 38 b X R S o0 A7 B TR 4R i S %

1 B Morik

1.1 % &
T R VA o A W I N A el AN i e | O

FRIE Ay (115°49'—116°46" E, 28°24'—29°46' N)
R BH T BIF 2 4 2= 4, 1988) o 34 /)N I I 0 3000 5%
BRI ARG B oo R4 R 20152017 4R
6—8 H(115°30"—117°18'E,27°54'—29°42' N) i [l
A3t 340 ANHFHRAR T 100 m HL I B 3T (< 4 06 W
DGR D ToBE T 5 % (H . MR E ARk
G | M JECPAGH S R M R T ARG B A R R R
B TF NASA ) MERRA (Modern-Era Retrospective
analysis for Research and Applications) , E: i [8] 43
BN 1 h K2 BER R 0. 667°%X0.5°,

30.0°N

29.5 A

29.0 o

T T
115.5 116.0 116.5 117.0°E

BT S BH I X 340 A~ 5 WL 3

Fig. 1 340 meteorological stations in Poyang Lake area

1.2 7/ &

EOF ik Z TR L8500, vl f 3t 4 3
53 i R AR 1) g 1Y) 45 18] 43 AR R Ry 5, 4y
fiff JE FF A5 2 A FIT LA FRAE ) L AT DA A5 K PR B
TIE L 4 PHL 45 37 A 3 A DX ) R 30 (52 T O A R
2015; 2 #55,2018) . Bk, Xk H EOF 43 #r s
X 20152017 4F K 2= (6-—8 H ) %l BH W Hhu X 2 /)N
At AL SF- AT 4 B LA TR BH 3 1l X 3 2= S
HASAG I BERRIE . Sy T8 B 48 B ik 3 % 45 1 1 52
i, B 20152017 4F-F 349 4T 047 .

SCHPR FH ) 28 7 B OB 3R 51 55, 2013) X B BH
0l X B 2 S H AR A R AT 2 B b p A



272 Meteorology and Disaster Reduction Research S ZS5WRKIFIR  2019,42(3)
P& TR 22 05 72 K ARG BE 09 H AS A 52 A O, Rt S w4 BH
‘71“9:*‘, . Vln@—walng—O— Q (D BRSNS - M 2 R S AP B R N = 3 TS A ]

ez ' p  C,T Je S A A 4 AT

Horb L0 AL, B Kt M), BAAT . s5 v, K
K AL m/ s K IE EH B, AL Pa/s; p
KSR BT hPas Q AR M, B . W/ m®;
C, HERIE, HAE R 100 4 J/(kg « KO3 T Mk
LB K, BT (D) Rl B ) SR MR AR A Y
DR 743 591 oA 5 P85 S 30 3T L 446 A in R TR A 48 B4 A
T, o, AE 2 RO AR R HE e A R AR 2 0 AR
TR A S5 ) Sy i TR BE H ARk ) L i R
S-S T R4 B BT X6 S R 4 4 B RN 7 Ak B i

(a)

295N e T

200 1) VN[

28.5 et

115.5 116.0 116.5 117.0°E

2 U H 2R AE

X} 20152017 4F K 2= 6 BH ] X 5% /) B A<l
S AT EOF 4387 . 45 I FT 2 AN BEA A HERAE 1) 23
[ 4345 CPL 2) FRE R 04 B 0] 5 (B 3) o 2 —
RS 109 7 22 Tk %k 98. 1%, 48 — RS (1 )y 22 Tk
RN 1 3%, HARBE N I 25Tk E LT 0.5%,
PR BT 2 SRS AR g E RS AT 44T

IO

20.50N -T2l T

29.0

28.5

115.5 116.0 116.5 117.0°E

Kl 2 20152017 4 & Z= % FH 1 X 58] S 08 BE S EOF 4 H7 58— (a) . = (b) 4R AF i) 42 25 8] 43 A (B2 . 107%)

Fig.2 Spatial distribution obtained by EOF analysis of air temperature anomalies in Poyang Lake area

for the first eigenvector (a) and second eigenvector (b) during summer in 2015 — 2017 Cunit:

1075

Sy BT 2a R, BF — 5525 A 30 PH I b X (4 45
T8 DX R i b i TR PR 340 5 TE A 2 W X 5 ) R
i 1 A 7=k ) AR AR £ o EL LA BH 5 3 4 R s L (e
M Ah g3 . A3 BT B 3a AT, B — B Y B ] R O
00 B _LF+ 2 04 B i 5% 0E , 2 14 B 38 B & K fH,
ZIRRE R R, 2 17 Bl R £, 2 23 B IS /D
HIER—ADHIER, HTH RS E SN
TEAA BRI TE 8 B[] 3R 03 A0 T s, 8 B ) 3R
BN SR BEAC. R e AT A B — A 1) i R
04—17 il X Rz KL T Bl oy b <O 32 ¥ -, 7 14
f A f il . 17 B H 04 BF 0 X R H: ) 3 (X
SR BHTREAR, FE 23 B 5 Fe IR B i Tl X 2 R

ORIV S S v TR TR b 3 XS 7 A A R
T J 61 Bl b C R A B R i 9, 1983) 5 04— 17 B
X FEMERI KL 0,17 BF—k H 04 B HBEH L,
TS TR0 I b X R S H AR Ak 2 AR AE
5500 ZE L1 A (1994) 452 4 114 35 BH 31 7K 14 B 2% 11 2R X 18
DX T 7 ) S BR800 o T2 G 6T I8 X< T 2 i A A
TRV ) 258 AH — 3K

A T A PE 4 S o A s 2 L b 3 R A K D A o
INARR A, Bl SR AE H Y T L 7R 14 B A2
A 35 B g5 iy, 7R R) M T B B AR R AR . A i)
TAAFAE B, 7 () W9 A X6 326 1T RS 188 T/ 1 O 3 5T
%,2013) X P AR WAL B 5 EOF 8 — Bi



45 < 3R BT 3 X B 2R AR AR AR B A (R

HO

273

R[] 22 4

00 04 08 12 16 20
Aif R

(b)

[EIHEYd

K 3 2015—2017 4F 5 Z= 8 FH ) X B SR EE S EOF 23 M 88— (a) = (b) FRAE 1) 4 (1) 1 7] 28 %
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Fig. 4 Diurnal variation of the sensible heat flux and its

time integral in Poyang Lake area during summer in

2015 - 2017
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