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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
BWYV, 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

RRARIR OO ARG I IEARR AR 2 5 S ARG X DR SR 2
TEBLHEAT T T2 MR AR B ST, A58 X B 5 v B 4 ) 55 e I o e JH AR dE I | i
BT RVIET AR DU PP RIBR R LI AR DRSS SRR IR KR A X
AAAE 2 THEDE 3, (B TR A PRAS AR BE A7 70 I 0 K22 57t . RIS R 2 R BIE Gl T e 23 s 28 bk
VRS iz Sl TN B AR A A 28 A R 10 (e S ARt 7 4 e JROBE > Rl R
DU e IR AR RV TR DO B Skt S eI R AR R AR K
LSRG Penman-Monteith 23T 55 2 (T e 28 K AR R B 19 3 T B A S BI IS 1 28 & A ig”
G, FROrAE NSRS T R AT RIS BEAT T T, AT A B 78 S DA S 9 SRR 28 A (R ek
NI AR S/ 2100 45 ) RIS 2l (AR HE IR R T B A8 AL 45 ) T L BER R B A8k, B, 6T
“AERAFE” LI JORE IR X T AR T R PR ok RS . B R R IR AR TS e g S D Y
R BHERSS TR0 A SR EE A RN B K PR 28 N B R R A R A XU T R 20 {EL A4
BRAGFIARTR , 2 RV IR 05 | A S et (VA ) R R A R i R B R

ZERIE R AIRB B ZOR R T 260 o8 R DR A RSB B (RS ) RO B B AR s
PRRR S S i B K 2R BT i, BIZKVRE B (g/m’) | 208 00 8 8 728 AT LA DA T S e 28 K BE T 728 qk . 138

http ; //www.ecologica.cn



380 JAE = 35 %

IR AR BB R MR W28 R RE ) A8 R LA 28 R BE 1 UAE L, 28 A I K T RS O | 3R 28
AL AR LI , T b 37 K MUK AR P B2 R R S 0K PR S i i R, RIS R LB IX
TR T FE AR IR X P 2, 5 75 980 S U DR Jb T RIS, AU SR RO S 2%, R XA 1
IX7E 1960—2011 4E[RI 2215 7 W] A R A2 VAR 28 R i AR LA 1 WIS 1 i 3, B 28 R A0
PG A R IX T R R AR, A AR AR ST S H R, 2 52 4 [R] R K R B D
A DI RAR B (MK T 28 i) R T AR B A I E R B, DXl R (AR S 2 0 AT ol DA 1 2 1
RIS BIEAT IR, R T RIER I X R Ao T SR B2 RE RN
ey gur OB i (o I B o i S TN [ S T O O i o TN S o T R eyl N S S R
I B FE bR R 2 2 K AR B FIK IR AR B0 e BN R SRR AR R FAGRE 3 A4

BARIFAAHIE], BT AR & SCBA—E0, AHXRREE 5 48 X8 B2 A L, 1 U R AR 2 U K PRI AR X 5 5
ANBE S R H K Y RAAEL, 1T HLZ AR SRR T2 R AR HAS 2R R, af LAy s A
KRB FER AL . BT BRI AT S8 I 22 06 1 L DAY I s G Gk, 20 301l 31580 17 246 X0 0 B8 v
TEZE R 0T T RHRIE RS . BT RSB M2 & T (28 A7) 195 B RAUKIRsE
R (ZE X T ) 72 PR 3, o X308 B8 AR 9 0 28 A 9 3 o [ [ 728 A o2 33 [ 28 A | A R A S AN, 23]
7R E AR HAR A A R] BE LA 25 H T 40028 B9 Ul W A

1 REHER

B E T T HE T, ARTE A, (KA S, A 5 5 LK D e o R T, foilit i
W AR R S A B WL KR AEAE AR W 25 5 DT, 28 0 — B R R R I B N ) — SR EL B
O R, ISR ) ORI SLZ 5 Bk SCRY ZR 06 FUBR T vy e s TR AT -5 DUV 2 [ A L DX i) SR 28
W ARV K 24 1500km , PG4 R 1y i A R 1L A 1) R SEE fe 28 S5 P4 [ 4 g 0 1 28 90 g 52 AR 4 1L —
o ABTIRSH RMEAE "™ AT R A RT3 i 4 T X, AR 26 00 380 38 78 P P DX S0 S
3 2R U J I R LA A B ity 4 X (AR (TR 220 AL ) 5 AR 2P L1 B RUASP B (TR A o IX Il 2 0
RS LI, DA AR 2RI RIIE™ ) s 2204 LA Y BUK A Hb L DK A 3t B e T Gt 7 Ay Bl X (R 43
DX IR UK IR, T RIFR“ DUK R ) 5 E LR AR LA 3 BT DO SR AL 30 (R AR AR 3™ ) BFSE X
BUMGE 5 B)ZS [ 3 AT AN 1, 2 0 i DX LA B 2 U AR, AR 2R 12—17°C, = 10°C B4R BUIR
7 3700—4900°C , AE /K ik 600—1200mm , FE/KAS I, 245 /M B 2, FEF I 200—250d "

2 HIERAE

LTI G A8 a] SR IBOME (L IR R U
BORIANTIAS ) B I H P20l A S B k) 4
SEAERRIE BRI A T E R B B n S kg
W (http://cde.cma. gov.cn/home. do) , FEALFE 1960—  34° BRiki: : e v o A
2011 4RI ALHEIX 45 A% A B 93E H LT IR L
JE AR PR AR KA H RIS RO
SR R B . 1960—2001 4F 20em H 4225 & MLZE &
T H UL Bk T4 56 Penman-Monteith 23 304 58 45
SRBHERAE  SRIBCE B e I XA B % (hup 2/
www. loess. c¢sdb. en/pdmp/foreground/ viewMetadata.
action? id=8), _IRWLINTEALAE 28 2 kA i B 4 ik
TR R R AT ST A R UL B AR R A BR T

106° 108° 110° 112° 114° 116°E

2 ;;%f"
al i iy
A it TN

i

.
¢

PO e e AL
L f A %

E1 #RKERESKUNESSH

Fig.1 Location of the study area and distribution of
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Fig.3 Spatial distribution of yearly and summer averaged absolute humidity
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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

7T XI5 AR T HZ = &7
Research area Year Spring Summer Autumn Winter
Zi LAt NRQ -0.60** -0.72** -0.08 -0.59** -0.09
ZEI Y SSQ -0.44" -0.62** -0.37" -0.64** -0.10
PUK s HRB -0.24" -0.44* 0.02 -0.40* 0.01
ELAR AT i BWV 0.04 -0.07 0.29 -0.14 0.09
ZI4EE NSQ -0.33" -0.52" -0.02 -0.46" -0.02

= #0.01 fZ7KF 0.01 significant level; * 0.1 WEKF0.1 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

HH 3R 2 W, 1960—2011 4F[H] AR B HFZEMA M EZR K 401 T 5l 5 T+ AR 4k i L, 1960—1989
AR ,1990—2011 48 B FF, AFRUE I AT 30a 28 & 510 T R R 2 BTG 22a (9 L THE0R B 2= 0 W 41
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Table 2 The slope ratio of annual and seasonal potential evaporation and absolute humidity

W HE 78 & 2 Potential evaporation/ ( mm/10a)

R Scale i Bt kL SRl UKL LA 4 I
Period NRQ SS0 HRB BWV i ©
AEBE Year 1960—1989 -28.13" -40.65"* -38.45** -26.67** -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 0.54 371" 0.99 2.34
H 2 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"** —11.027
#ZE 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
228 Winter 1960—1989 -4.85 -5.52 -4.74* -2.94* -4.51*
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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% SR Absolute humidity/ (g m™ 10a™!)

R Scale B ZIGLIE R R WKl [ AR 45 1 UL
Period NRQ SSQ HRB BWV NSQ
AEHE 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
#Z 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
5 Z8 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
#Z 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
47 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 "

w % % 0.001 WEKFE; = %0.01 BEKFE,; =0.1 BEKFE

T 52 ARAREERIZE T VAR 78 R NG X B 2 i ) AR A R XA RN A X AR — B, Hoh AF R
AN EZRE LT 2R TR, i 2R IR A FUEE AR B, MR R i 28 & Tt 5 1960—1989 4
[i) , A P A 2 RUBE B 28 R AE T 9, [ B0 08 Bt 76 B8 (O ) X3 T ), o B A R e ] 1) A8 b b 4
1990—2011 4E[] AR BRI AW 2R 178 R ABLE LT 1 [m) 400 A0 0 5 D2 S ) 1) A2 4k ( B ) e i 224k (R
K, DX SR RIS T X AR AR — B, S M A e e D 1T (1 6) | 52a SR AR 2 2 1) AR fb B 34 s 5T
d7 U143 S AR 69% 2 80% B2 62% FKTE 6T% A& TE T8% , 75 FKTEHIAZTINIE I FIZE K I )75
Al s 3850 o3 A AT B A DX SR SRR 5 T AE AT RUBE I [R) 1) 2R Ak )l o R B4R v T L AR A s 76 L 2 3
JEE RN 2% 2 [l st T o Ay i A LA R i — Xk
3.4 YRR R AR 78 R f ) AR Ak R B R A3 A

1960—2011 4F (0], e 78 & o 5 NI Aa# s b R SR B T TR 28 5 448 oI B 67 fH G 5
RO WIS B T 28 Kk 25 & s g e 28 R AR, F590 1 28 R L2 & HORA BROK fT i H
ML, A Y e AR X2 KIAfEE 2 /0 AR R LR A i X — S T R AR5
DXARBAS I B, 4R R W T 23 S A SE B /K VR B i, T /K T 2 1 v I S LR T M R S PR 78
S AR S T T S PR e, 2R BANEIS AR E (B T) L AR AR T, M itk
B SEPRZEHIUR i 5 PR 28 BOR SEARAT 2 N R LK SRl i) SEBRZEHIUR f 23080, TR B8 22 Y g et
Bk B, T FBOBAEZE O I SePrag k2K S RE AR a0, A0SR RE B AR 5, AR
REFIOL; W AR BE A A AR AR AN K, AR G R A AR ST W R BE AR AR R, BN R AR K R
ByAE 0T

SE A 78 AT 520k 32 00 X Sk P 1 52 B 78 J i 1 B8 0 DR 1 S /K 43, I 7 DA I Sy =8 9 IX 3, D) g
B EHOE ST 0T TR IT RS PRAE R R AR 2R R O AR PR TR R B R (WA e 2 L 5%
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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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