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Abstract: Based on the meteorological data from weather stations in the northern and southern regions of Qinling Mountains
(NSQ) we used absolute humidity estimating formula and Penman-Monteith equation to estimate absolute humidity and
potential evaporation respectively. Furthermore we analyzed the spatial and temporal distribution and variation of absolute
humidity and tried to give the possible explanations for the reciprocal feedback between absolute humidity and potential
evaporation the result are as following. (1) Absolute humidity presented a clear pattern that high in south and low in
north the order of it was Bawu Valley ( BWV) Han River Basin ( HRB) northern and southern regions of Qinling
Mountains( NSQ)  southern slope of Qinling Mountains ( SSQ) and northern regions of Qinling Mountains ( NRQ)  the
order of seasonal absolute humidity was summer autumn spring and winter. (2) In the past 52a absolute humidity in
most regions except for BWV  had increasing trend. 1986 and 1998 are the change point in the period of 1960—1986 it
had insignificant decreasing trend and then increased significantly until 1998 and decreased since 1998. (3) On the
annual scale spring and autumn in most regions except for BWV absolute humidity negatively correlated with potential
evaporation meanwhile in summer and winter except for HRB and BWV absolute humidity and potential evaporation
also had the similar correlation relationship. Beside from this the correlation coefficients on the annual scale spring and
autumn became smaller with the latitude decreased. In the period of 1960—2011 on the annual and seasonal scale

absolute humidity and potential evaporation had contrary change trend however in the period of 1960—1989 they showed
same change trend. From 1990 to 2011 potential evaporation in year spring and winter increased significantly

meanwhile absolute humidity increased initially and then decreased. (4) The contrary change trend of absolute humidity
and potential evapotranspiration can be explained by the evaporation complementary theory. The actual evaporation
increasing will lead to the increase of water vapor content in the air also for the absolute humidity which will inhibit water
evaporation. Absolute humidity and potential evaporation had complementary relationship in NRQ SSQ HRB and part of
BWV and the correlation relationship decreased with water limitation reducing ranging from negative correlation to

insignificant positive correlation.

Key Words: the northern and southern regions of Qinling Mountains; absolute humidity; spatial and temporal variation;

potential evaporation; complementary relationship
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3

Fig.3 Spatial distribution of yearly and summer averaged absolute humidity

4

Fig.4 Time series of yearly averaged absolute humidity and its accumulative anomaly
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Fig.5 Spatial distribution of yearly and seasonal averaged absolute humidity variation in recent 52a
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Table 1 Correlation coefficients between potential evaporation and absolute humidity
Research area Year Spring Summer Autumn Winter
NRQ -0.60™* -0.72%* -0.08 -0.59** -0.09
SSQ -0.44" -0.62%* -0.37" -0.64™* -0.10
HRB -0.24" -0.44" 0.02 -0.40" 0.01
BWV 0.04 -0.07 0.29 -0.14 0.09
NSQ -0.33" -0.52" -0.02 -0.46" -0.02
* %0.01 0.01 significant level; * 0.1 0.1 significant level

NRQ: northern regions of Qinling Mountains; SSQ: southern slope of Qinling Mountains; HRB: Han River Basin; BWV: Bawu Valley; NSQ:

northern and southern regions of Qinling Mountains

2 1960—2011 N 1960—1989
1990—2011 o 30a 22a ;
22a 30a; ;
52a o 30a 52a
22a; o 52 “© - —
1960—1986 1999—2011 1986—1998 o
13a 27a o
2
Table 2 The slope ratio of annual and seasonal potential evaporation and absolute humidity
Potential evaporation/( mm/10a)
Scale
NS
Period NRQ SSQ HRB BWV Q
Year 1960—1989 -28.13" —-40.65** —38.45** -26.67*F —33.47*
1990—2011 22.83 -3.47 22.30 13.96 13.90
1960—2011 -6.63 —16.74*** -9.62" -9.87** -10.71%*
Spring 1960—1989 -4.38 -6.35 -3.16 -1.05 -3.74
1990—2011 28.09 ** 16.08" 22.40** 12.64" 19.80**
1960—2011 4.12 0.54 3.71° 0.99 2.34
Summer 1960—1989 -22.06** -26.68** —27.24% —18.04** -23.50**
1990—2011 -8.18 -10.94 -1.67 -3.47 -6.06
1960—2011 —10.56*** —12.47 —11.81 % -9.66*** —11. 1275
Autumn 1960—1989 2.47 -1.64 -3.44 -3.90 -1.63
1990—2011 -5.47 -11.02" -4.45 0.24 -5.17
1960—2011 0.52 -2.01 -0.53 -0.19 -0.55
Winter 1960—1989 -4.85 -5.52 -4.74" -2.94" -4.517
1990—2011 4.02 0.91 5.22 2.72 3.22
1960—2011 -1.36 -1.93 -0.52 -0.68 -1.12
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Absolute humidity/( g m =3 10a~")
Scale
Period NRQ SSQ HRB BWV NSQ
Year 1960—1986 0.02 -0.01 -0.08 -0.13" -0.05
1987—1998 0.13 0.22 0.34 0.31 0.25
1999—2011 —0.49** -0.20 -0.25 —0.44** -0.35"
1960—2011 0.03 0.08 ** 0.03 -0.04 0.02
Spring 1960—1986 0.03 0.01 -0.12 -0.16 -0.06
1987—1998 0.18 0.29 0.40" 0.49" 0.34
1999—2011 -0.90" -0.53 -0.60 -0.55" -0.65"
1960—2011 -0.04 0.03 -0.03 -0.07" -0.03
Summer 1960—1986 -0.08 0.07 -0.12 -0.17 -0.07
1987—1998 0.30 0.43 0.55 0.50 0.45
1999—2011 -0.67" -0.26 -0.21 -0.78" -0.48
1960—2011 0.01 0.15** 0.04 —0.11* 0.02
Autumn 1960—1986 -0.06 0.01 -0.06 -0.10 -0.05
1987—1998 0.08 0.16 0.28 0.24 0.19
1999—2011 -0.14 0.13 0.10 -0.07 0.01
1960—2011 0.02 0.12° 0.06 0.02 0.05
Winter 1960—1986 0.01 0.03 -0.02 -0.03 0.01
1987—1998 -0.04 0.01 0.14 0.01 0.03
1999—2011 -0.19 -0.01 -0.17 -0.17 -0.14
1960—2011 0.07" 0.11** 0.09 ** 0.07" 0.08**
* % %0.001 ;% %0.01 C# 0.1
52
; 1960—1989
1990—2011 . (
) o 6) 52a
69% - 80% 62% - 67 % 78% s N
3.4
1960—2011 o
o ( 7
2430
2830
24 7
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Fig. 6 Spatial distribution of absolute humidity and potential evaporation change trend in recent 52a and seasons
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