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(r=-0.725,P<0.01) ; A3 1 72 — 2 A2 b % e 3 K e 45, (B X3 (r=0.133,P<0.01) X
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Dew amount and its inducing factors in the loess hilly region of northern Shaanxi Province,
China. WANG Hao'?*, JIA Zhi-feng"*?, WANG Zhi">**>* (' College of Environmental Science
and Engineering, Chang’ an University, Xi’ an 710054, China; *Ministry of Education Key Labora-
tory of Subsurface Hydrology and Ecological Effects in Arid Region, Chang’ an University, Xi’ an
710054, China; °Research Institute of Water and Development, Chang’ an University, Xi’ an
710054, China; *College of Water Resources and Architectural Engineering, Northwest A&F Univer-

sity, Yangling 712100, Shaanxi, China; *Department of Earth and Environmental Sciences, Cali-
fornia State University, Fresno, California 93740, USA).

Abstract; In order to determine the characteristics of dew amount and its inducing factors in the
semi-arid area of loess hilly region of China, a year-long in-situ monitoring experiment was carried
out in Ansai County of Shaanxi Province, using a leaf wetness sensor (LWS). Results showed that
the annual cumulative dew amount in Ansai area in the water year of 2015-2016 was 29.85 mm
with a daily maximum of 0.82 mm. The amount of dew condensation manifested two strong charac-
teristics; the daily and seasonal changes. The majority of daily dew amount appeared from 1800
o’ clock to 7:00 o’ clock, and the seasonal dew changes showed that the maximum yield of dew
occurred in the autumn, followed by the summer, with the least amount in spring and winter. With
respect to spatial and temporal distribution, rain and dew were highly complementary as dew
occurred mainly in the cloudless nights, but it was more conducive to dew condensation during the
days right before and after the rain events. Relative air humidity and the difference between air tem-
perature and dew point were the main factors influencing dew condensation. Dew amount was signifi-
cantly positively correlated to relative humidity (r=0.726, P<0.01), and negatively correlated to
air temperature-dew point difference (r=-0.725, P<0.01). Wind speed and direction affected dew
condensation to some extent, but dew amount was weakly correlated to wind speed (r=0.133, P

<0.01) and wind direction (r=0.219, P<0.01).

Key words: dew amount; rainfall; meteorological factors; loess hilly region.
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Fig.1 Dew sensor calibration curve.
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Table 1 Sensor parameters

& Likes 23] K e

Sensor Model Company Precision

FEK M AL Dew sensor LWS Decagon, USA +0.02 mm

KAIRIEAL Relative humidity sensor VP-3 Decagon , USA fe/NHH XU B Minimum  relative humidity ;
+2% ;IR & Temperature; + 0.1 C

KoY Wind speed sensor Davis Cup Decagon, USA JXE Wind speed; + 0.45 m - g1 ; XU Wind
direction: + 1 °

Wi 71 Rain gauge ECRN-100 Decagon, USA +0.2 mm

™~ Wind speed sensor

| m—ma—
T ; k  Rain gauge l‘ j

BAWEN gL

Dew-sensor

2 LRI TR b K I B B R
Fig.2 Dew monitoring system and installation in Ansai Meteo-
rological Station.

a) B&/KMEAY Dew sensor; b) RARE{X Relative humidity sensor; c)
KGEAL Wind speed sensor; d) FifEi] Rain gauge; e) EMS0 $udi R4
7% EM50 data logger; £) MR35 2%% Field equipment installation.

16:00) . Fh TR T FNZE F2 4k LLAE , WF5E 3 I i B
R o K R B /K H eSS i A b i H i 7K i RI
N T B K BRE S I B A S0 3 K LG S SN
TR B (BRKBEAS /N T A R i) BUKF BB (57
K BRSSO E) AT H g KR Y

RSB INPIT A N EE KR TR AZE L&
/I AEL PR B N 2 ARV O A R 45 2R T
ARUER KR A, T AR AT R s E , SO R AR
BditH Lawrence 23201 8 5.
1.5 b

FIIH SPSS 22.0 Hftxt i 7K H A e K] 5 EA T
AT 5% B Microsoft Excel #4422 K.

2 ERESH

2.1 #EAKE

2. 1.1 SR H R K W SLAIER VK H (2015 4F 7 H
18 H I 3) 4 BT LA, M 1600 &, BEE S
TR T 3 D42 30 U B R X 1 3 4 im L B AL
R, B8 KTE 23,00 FF AR EESS , %t 45 R s 7] 28
HOHZEWH 700 BES5 IR H R MH (0.43 mm)
V5 #E K S AN TR I S T 98, 5 900 PRI & T T
P BERTI, , @8 K 2 BETE W A) Bk 45, @R /K = — M7
WH LRI B e R, R AR BT (e TR
SO ZEASREEINK BRIk MELABESS .

2. 1.2 HBEKE  HE 4 TLUE B, AR ZE
5 H B8 K i AR A R R AR DL R ZE RR K B H AR
TEHR BRI, B2 /K RATE 2200 TFHAEESS | L5 BE4S
BB K, EE R H6:0055 i K (0.07mm) ,

. 257 —— /KB Dew amount 30 ~
E o o o X Wind speed &
) ‘g 20 o —r— HISHBE Relative humidity H 95 g
K2~ o —x— §& & Dew point &
. @ R Air t 3
ﬂg § E sl B emperature 20 gg
L e )
BE z’~§ 15 42
18 &0t ggg
b - r ]
BEZ 0§
= = =
Ee " os 8
#‘Eg - 15 5
g .

B3 Mgk H s R
Fig.3 Condensation process in a typical dew day.

FXHREAR LR 0~ 1 [X[E], 78 0~100% X [B] Relative humidity varied between 0 and 1, representing 0—100%.
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Fig.5 Seasonal distribution of dew amount.

6 AR
Fig.6 Annual distribution of dew amount.

a) FEKIEAE N 28 46 Annual variation of dew amount; b) #& /K &/ 1H
Distribution of dew amount.
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Fig.7 Relationship between rain and dew.

a) [ TR 5 FR K BN B Y7281k Daily average variation of rain and dew
amount in the year; b) [N 5 8 /K & 7 A5 fk Monthly variation of rain
and dew amount; c) & /K 2 ffi R TR H 25 fk Dew amount variation with

the day of rain events.
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Fig.8 Correlation between dew amount and RH ( mean+SD).

a) T/KE S RH BRI H 53 BT Regression analysis between dew amount
and RH; b) #8/K &= fifi RH 19 43 4 £#4iF Distribution characteristics of

dew amount with RH.
10r g

08 | - ¥=0.213X %
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Fig.9 Relationship between dew amount and T',-T,.

a) BAKES T,-T, W FEIH5HT Regression analysis between dew amount
and T,-T,; b) Z&/K & Ff T,-T, 853 A FE1E Distribution characteristics of

dew amount with 7,-T';.
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Fig.10 Relationship between dew amount and wind speed.

a) #& /K 5 XU 1Y [8 13 53 7 Regression analysis between dew amount
and wind speed; b) 887K fifi XU ()43 F#1E Distribution characteris-
tics of dew amount with wind speed.
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Fig.11 Relationship between dew amount and wind direction.
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