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Tab.1 Data characteristics of evaporation in Yellow River delta
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evaporation in the Yellow River delta region
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Fig.3 Spatial distribution of seasonal and annual scale evaporation in the Yellow River delta region
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Tab.3 Climate factor change trends in the Yellow River delta region
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Tab.4 Regression model between evaporation and climate factors in the Yellow River delta
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Tab.5 Summary of evaporation prediction model in

the Yellow River delta
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Tab.6  Analysis of variance of evaporation prediction model in

the Yellow River delta
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Tab.7 Significance test of climate factors affecting

evaporation in Yellow River delta

W P1E
A HFF HZE e B
iR - 0.001 0.000 - 0.000
[k & 0.091 0.021 0.173 0.784 0.556
H e i ) 0.005 0.435 0.241 0.694 0512
AE R 0.028 0.000 0.000 0.002 0.000
T R 0.897 0.000 0.000 0.058 0.023
Py 0.331 0.532 0.094 0.450 0.118
Higz 0.839 0.108 0.007 0.522 0.287

MR AR R A3, TR I B R AL
fH, REBEOUE 5 SR BEAT X B b, 2 B R
# (K5) o ATLAE M, AW Bog A S E AT
EAR D ATAERL LRI, AR TR ey . Ak

b, FFZE R EBIE AR Z A 10.05%~5.62%
2], TR ZEN2.15%, FHXT R ZE T 5% MR HUE
B FN96.70%; B 75 K EFUE FIAXHRZEN T
0.10%~3.76% 1], ~1-$5)17 7 41.26%, FHXiRZE(EA5%
FIRSADLE A F% R 100.00%; Ak Z57% K B BRAUME AR
SR 24 F0.05%~12.08% 2 [8], T3 % ~3.68%,
FHXT 15 2 75 5% R AUME 5 4% 26 9 70.00%; 422K
T REAUME AT RHRE Z A T0.22%~11.38% 2 [A], “F-HJi%
Z£M3.11%, FHXT iR 25 7E 5% FR A FUE 5 4% K S82.8%;
TEZE R EAEAMA A X R ZE A T70.27%~7.48%, P
FHRT R ZEN2.72%, #5758 AR 2 15 25% (1 AR AU H
A, Ak 2 86.70%. & I BE 78 K B ME &
¥ 2 55 0] )5 7 FRARRE RE WD FE L= o

800 850 r 450
750
c £ 800 £ 400
£ 700 t £ 750 E
o o z
2650 = 700 = 350
= E =
X 600 f 4% 650 &
® 550 e g 300 1
r 600
T < — T e — 250 : ' :
500 550 600 650 700 750 800 550 600 650 700 750 800 850 250 300 350 400 450
FER SEIME Imm Z R {E/mm R {E/mm
(a) BZE (b) E= (c) k=
200 2100
€ 180 £ 2000 |
= 160 = 1900 |
ifﬁ £ 1800
3 =
X M0 1700 |
120 i 1600 L
100 ] 1 1 1 1 J 1500 1 1 1 1 1 J
100 120 140 160 180 200 1500 1600 1700 1800 1900 2000 2100
FERSEMME /mm R SEIME/mm
(d) 2% (e) %
B5 RTZAMNBRARLZFMEEEMET 2 X F
Fig.5 The correspondence between the measured and simulated values of evaporation in the Yellow River delta region
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Spatiotemporal variation in evaporation and its modelling in

the Yellow River delta
WANG Feng™?, REN Jiancheng™?", LU Xiaoning®
(1. Shandong Key Laboratory of Meteorological Disaster Prevention and Reduction, Jinan 250031, China;
2. Binzhou Meteorological Bureau, Binzhou 256612, China; 3. Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: [ Objective] The Yellow River delta is a distinctive ecosystem in China, fostering a rich array of plant and
animal species. Evaporation is a main component of the hydrological process in the delta. In this paper, we study the
spatiotemporal variation in evaporation in the region and present a model to elucidate its relationship with
meteorological factors. [ Method] The study is based on evaporation and meteorological factors measured in the
region; their relationship is analyzed using climate statistics method and GIS. [Result] ) Temporarily, annual
change of evaporation in spring and summer had been decreasing at significant level, while its change in autumn and
winter did not show identifiable trends. Spatially, the evaporation decreased from the northeast to the southwest. @
Seasonal evaporation in the delta showed periodicity. In spring, the primary cycle spanned 10 years, and in summer
the periodicity was 5 and 10 years. Autumn displayed cycles of 3, 6, and 13 years, while winter showcased periods
of 5-6 and 10-11 years. Overall, the annual evaporation cycle manifested a 10-year period. 3 Annual evaporation
was significantly correlated with precipitation, sunshine period, average wind speed, average cloud coverage and
average daily temperature, but not correlated to average temperature. Seasonal evaporation was significantly
related to precipitation, sunshine duration, relative humidity, cloud coverage and daily temperature. @ The
relative humidity had a significant impact on evaporation regardless of seasons. In contrast, wind speed impacted
evaporation only in spring, summer and winter; temperature impacted evaporation in spring and summer; sunshine
duration impacted annual evaporation; precipitation negatively impacted evaporation in spring. The measured and
modelled evaporation in all seasons agreed well. [ Conclusion] Evaporation in the Yellow River delta is affected by
a variety of climate factors, and it shows the “evaporation paradox” phenomenon. Evaporation shows both seasonal
and annul periodicity; spatially, it decreases from the northeast to the southwest. The regression model can accurately
predict the change in evaporation with meteorological factors.
Key words: evaporation; change characteristics; model research; Yellow River delta
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