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Variation Trend and Zooming Increase of Absolute Humidity in the
Flatland of the Haihe River Basin

XIE Fuying, WANG Xiquan, and WANG Zifa

State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of
Science, Beijing 100029

Abstract The Haihe River basin experienced severe drought and water shortage since the 1980s; furthermore, the
evaporative capacity of the natural climate cycle shows a significant downtrend. The long-term change in absolute
humidity was studied using historical data from reference stations. The preliminary results indicated that absolute
humidity was on the rise in the interdecadal timescale, especially during the field irrigation season in May or June, where
the uptrend was more prominent. There was an obvious zooming in atmospheric absolute humidity since the middle of the
1980s and the zooming extended up to about 10%. The reasons for this and the consequences for the climate and
environment warranty further study of the important role of water vapor in the weather, climate, and hydrological cycle.
Keywords Absolute humidity, Variation trend, Zooming, Field irrigation, Soil evaporation, Haihe River basin
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Fig. 1 Locations of normal meteorological stations in Haihe River basin (represented by green triangle)
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Table 1 Coefficients of correlation between annual mean

absolute humidity and annual precipitation

Sk R FEARL AR FREL
AKIE 48 0.24
2ed 47 0.33*
Y 46 0.52%*
FE il 46 0.49%*
TRE 48 0.47%*
N 'y} 0.60%*
HYE 43 0.55%*
=2l 44 0.58%*
2L 46 0.29
& 49 0.29%
B[y 52 0.26
Rt 49 0.27
R 46 0.38%*
15 45 0.48%*
il 49 0.40%*
HE 45 0.56%*
HR 52 0.50%*

* RN RN 0=0.05. 0=0.01 ZE VALK .
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Fig.2 Interannual variations and linear trends of annual mean absolute humidity: (a) Shenxian; (b) Huimin; (c) Tanggu; (d) Zunhua; (e) Shijiazhuang
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Table 2 Coefficients of linear trends of mean absolute

humidity for all seasons at stations in Haihe River basin
ERTE SOl RS ey <R R

Sl P T q= KE= A%
FHRE 0.2402%* 0.0503 0.0286 0.1495%*
204 0.1601%** 0.0073 0.0303 0.211%*
s2i] 0.0439 0.0001 0.0001 0.049
JE Ll 0.0982* 0.0079 0.0017 0.1086*
g 0.0725 0.0111 0.0013 0.0345
M 0.0574 0.005 0.0185 0.0057
e 0.0739 0.0003 0.0253 0.072
el 0.1796%* 0.04 0.0014 0.0002
FH 0.4136%* 0.1866** 0.038 0.0404
jji$3) 0.0715 0.0012 0.0002 0.0385
Jest 0.0145 0.0123 0.0039 0.0207
R 0.0818* 0.0052 0.0025 0.1139*
s 0.0484 0.0243 0.0007 0.1212%
TR 0.0866* 0.0023 0.0034 0.0068
B 0.0598 0.1034* 0.1543%* 0.017
ME 0.1476%* 0.0019 0.0064 0.0396
A 0.3197** 0.0354 0.008 0.0365

* R IR IRIER 0=0.05. 0=0.01 BEVEAK .

3% 2 ATLUREL: (1) FFEREIE 9 4
i IR ETHES, JLh 3 A ubiiE T
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Table 3 Coefficients of linear trends of mean absolute humidity in every month at stations in Haihe River basin
2t o Wk B B e MR 3 R A

il g5 14 2 A 3 4 A 51 6 H 7 H 8 H 9 H 10 A 11 A 12 A
FHEE 0.143" 0.049 0004  0.1427 0.246" 0.222" 0.003 0.012 0.024 0.007 0.016 0.074
Fjiiga 0.027 0.005  0.000  0.028 0.105" 0.050 0.008 0.054 0.004 0.001 0.010 0.024
LEea 0.161" 0.077 0004  0.054 0.207" 0.132" 0.010 0.008 0.039 0.006 0.002 0.115"
B[ 0.020 0.002 0032  0.025 0.027 0.030 0.056 0.031 0.006 0.014 0.015 0.008
[} 0.104" 0.009  0.028 0.2 0.105 0.144™ 0.034 0.022 0.009 0.001 0.008 0.017
FKit 0.093" 0.028  0.006  0.025 0.107° 0.082" 0.001 0.002 0.000 0.001 0.013 0.046
R 0.062 0.074  0.000  0.034 0.141° 0.167" 0.020 0.000 0.020 0.001 0.009 0.025
SRa 0.055 0.065  0.003  0.011 0.070 0.122" 0.003 0.000 0.007 0.002 0.023 0.036
TR 0.069 0.006  0.033  0.049 0.141" 0.164" 0.002 0.012 0.004 0.000 0.001 0.014
| 0.024 0.000  0.046  0.054 0.171" 0.107" 0.018 0.003 0.029 0.001 0.025 0.000
M 0.035 0.005  0.05 0.015 0.160™ 0.070 0.001 0.011 0.008 0.000 0.041 0.003
ik 0.008 0.015 0077  0.032 0.017 0.061 0.058 0.060 0.045 0.061 0.093"  0.009
Y 0.054 0.017 0001  0.026 0.117° 0.104" 0.024 0.030 0.003 0.016 0.04 0.039
M 0.097" 0.045  0.002  0.104" 0.171" 0.078 0.014 0.001 0.008 0.010 0.045 0.003
i1 0.024 0.005  0.005  0.118" 0.202" 0.141 0.008 0.000 0.005 0.001 0.029 0.001
IR 0.059 0.010 0033  0.172" 0.334" 0.176" 0.000 0.000 0.024 0.011 0.014 0.006
L 0.057 0.038 0025  0.208" 0.471" 0.332" 0.019 0.071 0.127" 0.02 0.047 0.002

v RSN a=0.05. 0=0.01 BETERL.

0=0.05 15w ZZ AT, 6 ANl st T =0.01 1 55
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Fig. 3 Interannual variations and linear trends of mean absolute humidity in May at nine stations in Haihe River basin (passing « =0.01 significance test): (a)

Shijiazhuang; (b) Zunhua; (c) Baoding; (d) Raoyang; (e) Cangzhou; (f) Nangong; (g) Dezhou; (h) Huimin; (i) Shenxian
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F 4 ERE R 5 AEIRE 1984 £, FAN
ERIFEE
Table 4
deviation of absolute humidity in May between the period
before 1984 and the periods after 1984

Comparisons of mean values and standard

SRR /g m” Y xR ARAE 2 /g m
5l 1984 4FHT 1984 4FJ5 1984 4FRT 1984 4Ff5

FAKIE 9.7 11 1.33 0.80
pjig= 9.9 11 1.19 0.78
i 8.3 9.1 1.10 0.69
Jba 9.0 9.1 1.14 0.77
JER Y5 9.1 9.6 1.20 0.59
R 9.4 10.0 1.12 0.6

1l 8.8 9.3 1.07 0.59
PR 9.2 9.5 0.9 0.56
e 9.7 10 1.22 0.67
BRI 9.3 10 1.32 0.64
M 9.1 10 1.1 0.5

ik 10 9.8 0.82 0.53
=t 9.2 9.8 1.14 0.51
ME 10 11 1.24 0.66
TELM 9.5 11 1.2 0.39
HR 9.4 11 1.12 0.50
¥4 10.5 12.4 1.26 0.46

F5 1984 FRIEEARBE S S B @exiEE S5HEkE
Z BB R

Table S Comparisons of correlation coefficients between
absolute humidity and precipitation in May between the

period before 1984 and the period after 1984

LB BEASL
3 A 1984 4E i 1984 4E )5 1984 4E1if 1984 4E )5
VEE IS 0.59™ 0.34 30 18
pligS 0.64™ 0.62" 31 18
ik 0.37 0.41 29 18
Jbxt 0.47" 0.14 34 18
JR 0517 0.26 28 18
R 0.40 0.35 31 18
JHLL 0.35 0.55 28 18
IR 0.59™ 0.54 28 18
e 0.40 0.44 30 18
TER 0.56™ 0.18 28 17
WM 0.60" 0.62 31 11
S 0.22 0.50 31 18
i 0.48 0.64™ 25 18
M 0.72" 0.63™ 27 18
N 0.53™ 0.37 34 10
AT 0.50" 0.32 34 18
L 0.71" —0.12 28 18

KR 0=0.01 BEPERLG .

4 B4
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