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The boundary layer height variation and influence factors
over arid and semiarid areas of East Asia and North Africa
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Abstract; Based on the ECMWF’s first atmospheric reanalysis data of the 20th Century, ERA -20C ,
the variation of the boundary-layer height (BLH) and its relationship with the meteorological factors over
arid and semiarid areas of East Asia and North Africa spanning 1900 —2010 were analyzed. The BLHs in
the two areas showed an opposite trend in the overall, interannual and interdecadal variation. The BLH of
East Asia overall showed a rising trend with a climate tendency rate of 1. 87 m/10a, while the BLH of
North Africa showed a decreasing trend with a climate tendency rate of —2.13 m/10a. In the 11 dec-
ades, there were 8 decades having opposite trend. The BLH was related to the change of land air temper-
ature gradient, relative humidity and wind speed. The change of relative humidity had a good correlation
with the BLH, with significant negative correlation coefficients of —0.778 4 and —-0. 618 4, respective-
ly, in East Asia and North Africa.
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Fig. 1

Comparison of ERA-20C reanalysis data with sounding observational data



%5 19

BT AR, AEAR T 5T 5 G Y2 R AR S R R 95

WEge, R TR ZE (T T,) o AHXHE
& (U), JFEh:
r.T, =T -T, (1)
Ho T, 932U, T, b <, T._ T, i
Az, BAIEIC,

U = ele, (2)
aT, )

_ 3
‘ eOeXp(273.16 +T, - b (3)
aT
- ol 4
o %“MW3M+T-J (4)

Horpr e BRI, e, AMIFIZKIRE, 0850
hPa, e, =6.107 8 hPa, i T =0 °C I B9 Fl K VK
&, a. b RHHEZRE, a=17.269, b=35.86,
1.2 SHAE
WFFE P T RE | A A A T SE
i, BV —H B R — A x, 5 EZ ]
22, Jedw T 27 A0 722 B i 15 1E W1 O 1Y
&, R
xp (i=1,2, -, n) FRRHEARENn BYHE—
SRR, 1 (i=1,2, -+, n) FR N RYITE] .
Ax;, = x; —x,(i =1,2,---,n) (5)
Horp Ax, 578 BRI
A A i) 258 3 7 A o Bl A () R R A,
/N AT x, Bl oy Z A — TR AR ]
%, =a+bt;(i =1,2,--,n) (6)

(a) RIE
50

<F T T
3 I'" Sk LA 1 ALY '
B -50

2.0 : i
<I
&ﬂ " " A A "

2.0 v v v v

' 2.0 l I l

T-A

Tﬂ
S o
w w

U-A
Lo
o o

WS-A

-0.3
1900 1920 1940 1960 1980 2000

Hoa HIEIHEE, b MEIHRE, b x 10 RIS
fiifa] 28, PANOR/10a, b >0 B, FEBARERTE] ¢ fY 3
Jnx & A 22 b<0 B, » BT,

2 R HiHe

2.1 BRESENERTUREFMESR
AR5 T 5 X 1 A2 i B R B A P
Vit AR AL R AE, 1965 4F Z [ 32 2R BN 7 BE
ZJa BEERIONIEE-, Ui 1965 4E 2 J5 AR W1
NRZmEEAV R RIS, eE 2 hEER
AR, AT DL I A2 B B AR S 4%
SEHERZEB KRR, KRBTSR T ASHr B
1900 - 1906 4, i )z i B RN RS i -,
BB AR . HERIREE . M AOR 2SR
S JE T, AN M IE R RKGE R R,
T AE T T8 i v s, )k e T 14) A S 6 S5 40 PR 2 7%
PR8N o &3 WA B B 19 = i< a5 L
AN, AEAFIAE S EEARAR, RGN, SRR
KRBT o AR AR /)N, A5 300 5 )23 v BE AR AR
PR 2 B B )2 R B (R e R B, F 2l AR
WA R 3 A T 1906 - 1930 48, 12
R IEEE T 0 (BT, MmO . HERIR AR
VHEET 0, MR 2 MRS EREF, AR 3
BN IERY-, RGRBEA S B, T3 O 2%

(b) Atk
50

-50 ! il
2.0 : .
0 M . : : . \

1900 1920 1940 1960 1980 2000
i

B2 R, JUlE TR R R S R IR R A BP0 A ]

Fig. 2 The anomaly of BLH and the meteorological factors of arid and semiarid area over East Asia and North Africa
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Fig. 3 The trend of BLH and the meteorological factors of arid and semiarid area over East Asia and North Africa

Rl RUTRETRRORZFEE . FTRHNE M "
Table 1 The climate trend rates of BLH and the meteorological factors of arid and semiarid area over East Asia 10a

AR BLH/m Ta/C Ts/°C (Ts_ Ta) /°C U/ % WS/ (m-s")
1900 - 1910 46.07" " 0. 04 0.15 0.11 -3.75"" -0.02
1910 - 1920 -9.26 0.63 0. 64 0.01 1.55 -0.03
1920 - 1930 5.26 -0.67 -0.74 -0.07 -0.92 0.15
1930 — 1940 -3.30 -0.69 -0.80 -0.11 0.30 -0.05"
1940 - 1950 ~14.46 -0.18 -0.28 -0.10 0.63 0.04
1950 — 1960 -15.85 -0.19 -0.17 0.02 0. 09 0.07
1960 - 1970 43.43"° 1.37° 1.22° -0.15 -3.08 0.05
1970 - 1980 -26.12 -1.10 -0.99 0.11 2.57 -0.03
1980 — 1990 -5.50 0.73 0.74 0. 003 1.39 0.05
1990 — 2000 22.74 0.84 0.92 0.08 -1.23 0.05
2000 -2010 -26.43 -0.65 -0.62 0.02 0. 81 0. 001
1900 —2010 1.87*" 0.11"" 0.09"" -0.01"" -0.09 = 0.01""
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* FoRi 195 % Y RE VR
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Table 2 The climate trend rates of BLH and the meteorological factors of arid and semiarid area over North Africa

AR BLH/m Ta/°C Ts/C (Ts_ Ta) /°C U/% WS/ (m-s™')
1900 - 1910 7.39 -0.80 -0.82 -0.02 0.13 -0.07
1910 - 1920 33.72° 0.95" 1.09" 0.14" 0.55 -0.04
1920 - 1930 -10.58 0.08 0.11 0.02 -0.49 -0.05
1930 - 1940 -6.09 0.26 0.14 -0.12"* -1.41" 0.11
1940 - 1950 6.42 -0.46 -0.44 0.02 0.67 0.03
1950 - 1960 29. 85 0.17 0. 07 -0.10 -1.77 0. 004
1960 - 1970 -53.08" 0.08 0.22 0.14*" 2.18" 0.02
1970 - 1980 -45.21 -0.17 -0.04 0.12 1.35 0.05
1980 - 1990 43.70" 0.87" 0.95* 0.08 -1.04 -0.04
1990 - 2000 -3.91 0. 61 0.58 -0.03 -1.46 0.01
2000 - 2010 3.74 0.76" 0.79* 0.04 0.43 0.03
1900 - 2010 -2.13*" 0.09"" 0.10"" 0. 003 0.04 0.03""
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Table 3 The correlations between BLH and the meteorological factors

X daf, Ta Ts Ts_ Ta U WS
% lV. BLH 0.6181"" 0.6142"" 0.101 4 -0.778 47 0.048 7
JtdE BLH 0.1819 0.146 2 -0.209 7" -0.6184"" -0.5201""

1) = s FoRilid 7 99% M RETERY; + Fonilid 1 95% i & TR

3 4 ie

HRIXTARW, dtdE 1900 - 2010 43 42 &
A B 5 BE AR R I R AR AR Z TRV B &R B A 55 45
Mr, FEMFILLITLE:

1) 1900 -2010 4F, AW T2 XAz
FESIEAE TR TR A Z @, Rk
PIRRZEAFER PR e, 2 AR AL
B 110 ask, RUTRELTRXBA)ZEEN
WE EABE, SEM R K 1,87 m/10a, 1965
EZ AT R BRI AR, 1965 4E 22 )5 FERM
IR AR TR TR XA ZEEN BET

FERH, RMBTE RN - 2. 13 m/10a, 1940 422
I\ 1960 — 1970 4F[a] E 2R IOy IEBEF-, 1970 4
ZJE FEZRB N IEHLF-, 1940 - 1960 4 [a] % Bl
H U A AR PR AR AR

2) R, TR TR KRR R
3 SGH R 2E . MREE . KGR AR A —E K
Fo TEAERVEH, AR FZ @ B AL A 32 2
RS ARG 53, ACAR = R e 3
SR AR BT £ AR, RN
i S AR R R O D, LA AR
SR ZE R O B MR R, K
W, AEAR A E E R R AR, AR i
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