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Abstract

Evaporation is an important component of the water cycle, which is of great significance for crop
land improvement, soil moisture regulation, irrigation, and other aspects. This article uses the ob-
servation data of six meteorological elements, including 20 cm diameter evaporation capacity, tem-
perature, relative humidity, precipitation, wind speed, and daily range, from the Tongzhou District
Meteorological Station in Beijing from 1955 to 2013. The linear tendency estimation method is used
to analyze the changes in relevant climate elements, and the complete correlation coefficient
method is further used to screen the influencing factors of evaporation capacity changes. Therefore,
the climate change characteristics and influencing factors of evaporation capacity in Tongzhou Dis-
trict are obtained. Research has found that the average annual evaporation in Tongzhou District is
1952.4 mm, with a maximum annual evaporation of 2565.5 mm and a minimum annual evaporation
of 1431.4 mm. The proportion of evaporation in the four seasons from spring to winter is 24.1%,
40.2%, 25.1%, and 10.6%, respectively. The evaporation in summer exceeds any other season, fol-
lowed by autumn, while the evaporation in winter is the lowest. April to July is the period with the
most concentrated evaporation, accounting for about 52.5% of the annual evaporation, and the
monthly variation has a clear unimodal characteristic. The decreasing trend of evaporation capacity
of evaporating dishes is obvious. Before 1995, the climate tendency rate of evaporation capacity of
evaporating dishes was -86.54 mm (10a)-1, and the sunshine hours and average wind speed were
the main influencing factors in this stage. After 1995, it was -15.70 mm (10a)-1, and the average
wind speed was the main influencing factor in this stage.
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1. 5|8

ARSNGB ARG 43, ST ARAED LM R R T . I AT T A R
[1]-[5]. HRETIEZKMTERRZ M, HARIHZ R M E 2178 Kk & NN 2 . IPCC BN IRPEL
AR H H 1850 LKk, RERAURT & 1.1°C, RBRALE 2 oA i1 o 3 EE R URRFIE[6]. 322 BRAE

W5, AMﬁﬁﬂﬁMﬂﬁitﬂtﬁhtﬁﬂz,%WIW%ﬁmﬁmmﬁEE%mﬂnr%Skm
MITRTEAR S, 3T 50 AFMIN BT kIR 28 Kk 78 R & 5 0 Rl e ds, X —ILRBFcN “ZARIFIR” [7

KT “HERIFR” NFA, R FAFAEZ MR KRR, E%Hﬁ¢,mm%n# I
i 78 & T2 R L2 R B R A — AN R, Peterson 25[91 A\ & B 2 B 19 0 BH 1k BH ' 2132 i 1 51 2 <,
i H 22, G A R LS R & N . EEA, 2t A[10]0 8T R 28 R 78 K &5 KA KRS
A SR ORI R R AR 11 L5 3 B Tl rh R Ui 28 R L 2 e/ 3 D] Sy ] IS [ R R T ) P
i T HILEE[12]BE AR, UM X 2 44 AR AR & 2R FFEEH, ERES
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BRER, Wk

(I3 TR s, O A B AT 40 SRV Y X 78 78 R e ek 1 v 22 i [ o

WM X JE TR ERAE, BAEEZR. EEEZW. KEER, LFTANSGER A, £ 1Y
i 11.3°C, FFEKE 620 mm Ao M XAEAE T E] 0 B e, XA AR gk E N X AR
A 48 R ) 37 R IBRLAN R R Y8 DX AR, T K 0 e P S i R IR AR L 2 S VA0 B i B A s Y X1 o A
[14]-[16]. H AT I&TIb e o idp [X 28 & ML 28 K AR AGRAE A = BES RS R -0 Fe e b, AHE 7R A
1955 & 2013 ALt TN X AR5 B 28 R LA R I, $RFT 7 Zh X 28 % 78 R AR
AABRHIE,  $8 7~ 18 8 R 28 R S I OCBE R R N 3R, DU @ s BAR RO B 22 A = SR i S R AR

2. ENERE

(PESZRRATEREZEETRS R BEREIL) (K (2013) 54 52014 951 A 1 Hig
— PR ERUH 28 ROWI ARSI U R F R A IE M X ARk 1955~2013 4F 59 8 H I RL, A6 20 cm
MR/ N RILZE K. BRSSPSR FIRGE. BKE. FIMsgE.

SR FH S AT ) Ak THIE SR 7R S B R I [R) ) R s AR e 34, RIS ) 58 4 O R R AR 2 R T
IR TP T, AT Z BT 15 HE B 28 R L2 R s R ) F R R R

2.1. ZMMEbTt

LRMEMUR A THE R — R Gt 5k, BRI TN R AR R B S i L i T B n, n AT
B () S H0) LA B AN B s LA IR] 6, SR /N R — Ju R RE T R, TR O xi=
a+bt, EXNTFEF, a FOARRIONITFEEEE, b FrCRIEITRERIRI R RIETTREREE b (19 10 15 30K
PRI R A, e 1 I 51 8 2 I 8] A AR AR R 2 R S R 52, e h SRR R, W AR
FLVLH 1A ZE R BE I 1A 9240, AT Bl U IR R0 AR AR B 7T o AT e 2 ) B fE
WAL D 12 R ZURE L IE GBI R AL TT ). 2 b > 0 I, FoRi@%outimm, Hb<onf, &
H b o TSt RIRIE PG AR S B

2.2. SEEHERE

AR B EMR AT E, BUARARRERSERNALEZME KR, MR RB &K
L7 A B 7 A R B R AR SCHR (1715 I SE AR R R 3 QC, X — R HUE P A7 SR AR AL
i Bl el 5 2 M, Hr, ol RoRZER MK ESRE IR 1 Z A BAHIC R AR, 10 c2 I Wt 1 i%52
i P B N R) AR AL A SRk R o IZTVE RO BB, IR SO R 1 A 5 28R 78 K AT AE B35
FARE, RIS BE I 18] 0 2 2 B B 2 A, AT iF SRR B e A R R A 2 BAR U N R A,
RMITERME T — ARG B 15 2R LA KRR AR -

3. BEAMFLBIVTILEFHE
3.1. BRRMFLEBHFRENL

1955~2013 I X 78 % ML 78 K AR ARk 2 AR (LI 1), Hof 1995 F2E R MZE K&
EHEFHBINHE, & 671.4mm, KAERAE, BIE “ARIFL” AR, FHER, 1995 @M XS
FUG RS HE A B AE, A AR AR B AR R L 28 R A A 1 R B 00 37 AL N I o
ANERET, B s THUE 17.6 m, SRIPAEESZ AW A, SRR 8 35 0 S B AIC, [T BT AR
FONWHFIREG AT, FAKEALIE T RMAGEMAEAE, X—BUIH— RINTRERMNEZELY,
AFEZ R IR ERZEH K, FERET & P REER, PR ER/NEWE ). N T EIE

DOI: 10.12677/ccrl.2024.136174 1630 AAEAR LI 5T g


https://doi.org/10.12677/ccrl.2024.136174

IR, Rl

SEFEINM AT, A SO 78 e 2% K B Ao Ak Je S IR 7 N AN BOWE 7T, 28 1 B2 BT 1955~1994 4F Bt
40 FFRBER, 52 MM 1995~2013 F Rit 19 XL EER.

Table 1. Mean variation of meteorological elements at Tongzhou District Meteorological Station from 1955 to 2013

% 1.19552013 FBRNXERH[RKEZNET

Ay ARE/mm  CPHRIRSC S HEA PHRGE(mes™) FEREKE/mm HXHEE /%
1955~1964 1887.5 114 2695.4 2.5 752.0 60
1965~1974 1989.9 11.2 2793.6 3.1 539.8 59
1975~1984 1702.5 11.5 2708.5 2.5 567.7 61
1985~1994 1661.5 11.9 2483.4 2.0 597.6 60
1995~2004 2318.3 134 2425.8 29 487.4 53
1995~2013 2177.5 13.5 2355.0 2.7 543.7 51

P 1956.2 122 2577.0 2.6 581.4 57
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Figure 1. Trend of evaporation in Tongzhou District from 1955 to 2013
B 1.1955~2013 FRMXF L ETLES
51 BB R IR R Bk BoR, P28 R &N 1810.3 mm, 1962 4Bl KK &, 4 2326.1 mm,

1985 S H I/ N &K B, N 14314 mm, R EUERENFN-86.54 mm (10a) ' 25 2 B AR IR
B REBRIENRE, FARKESFEEEY KE-155.70 mm (102) !, “FHZ KRG 2 2251.6 mm,
1997 £ H LI B K78 K B il 2565.5 mm, 1] 2003 4 H IR B/ 78 K B tIA 2 2045.8 mm. SREF AN
BAERKMAKE S RIMEAERRES, ATEES—%, REBI “ERIFR” WER.

3.2. RRMFLENFTEALER

B4

Airh, HFRAE DA ZFN 2R M KB WK 572 471.0 mm, 784.1 mm.

490.2 mm. 207.1 mm, 2K BRI AR IR 512 24.1% 40.2% 25.1%- 10.6%, WIRE F7%
KREwmK, XFHRN, FERHERE—FE. 558 1B, BRMAER SR 734.9mm, KIHEEZ, 4
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HARAE 40.6 %, /DK E 190.8 mm, FIFRAEXZT, HEEN 10.5 %, HFEEMKISHZ 440.5 mm
4445 mm, 535 AR 24.3 %R 24.5%, HAHZEA K. 55 2 B BRI AR 20 AT de A0, (HIYANZE
WK MK EYE ET, HhEZk5) 887.6 mm, AZikF| 2253 mm, HE., KEHRELMEKEDH)
F+% 5353 mm Al 586.4 mm, FHFEMKELEKLEAEE G LATE 24.0% 39.7% 26.2%- 10.1%. A WLAEK
MZREGIE 1B, 52 MBETESFARE,

MEZRZE R MZE R EEHREENE 2), UNFERKMZERKEHRINEEIGES, HPE 1 hERE
T AFTHBHAEE, BIEERE 0.05 I 2 FRE R E THEHENHE, AN N-54.83 mm (10a) 1,
HIXONAZE-10.79 mm (10a) !, FKHERIAA R E T, 7370°49-12.78 mm (10a)' #1-5.05 mm (10a)',
BRI MZE R B> FERERAKEN THTE. 5 2 BB R EFE KA K E T &
K, (HARIEARELES 1 BB ik, AR AR N—59.33 mm (10a) !, RNEFKE =FHEE 1 MEHEA IR
KIEERFETE, H#HZ-46.42 mm (10a)!, AFHMEKFSH14-32.73 mm (10a) ' 1-22.16 mm (10a)'.
P B A K BRI & BRI —8, BPRE. B & K.

Table 2. Trend coefficient of evaporation in each season

®2. BERLEEBRY

=y 1B BY/(mmat) 22 FrBY/(mmat)
H -1.278 —4.642
=) -5.483" -5.933
% -0.505 -2.216
4 -1.079" -3.273

TE: TRORE 0.01 FEEARL, RN 0.05 5 A

M X 28R 28 R S AE H ARG BRI B R ) B AR o5, FLACR T, 8 R ILZE K & R B
4 A3 7 AXBAE, §REERRIAEKRER 52.5%. Hh 5 AR MZERE 292.5mm HE 8K
B, A EER 15.0%, 12 HEKRMZAEKREN 603 mm HEHIK, 29544 3.1% (LK 2). W& HEK
M2 B ST ) 2R AR, 58 1 Y BZR RIZE R EAAE 3 A Bot, HAhH ;88 R, JL 1.
5. 6. 7 AR R & FHFEHAWNEE, BT 0.05 B, SRMBUARMKIK S5 Z-8.13. —28.54,
~16.05. —10.24 mm (10a)'s 2 2 BB 78 K MZE K\ ABRERA NG AFE, 5 A8 HIZ KA K &2
TR, mHAA R RS, (L2 AZEKE TRBREE, BT 0.05 [EEMK, SEEN RN
=21.15mm (10a)"', K5 A 78k 7 Kk &R EAIEA I EOLE 3).
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Figure 2. Trend of monthly evaporative capacity in Tongzhou District from 1955 to 2013
2.1955~2013 F@MEX AR K MZA L XL
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Figure 3. Trend of climate tendency for monthly evaporative plate evaporation in Tongzhou
District from 1995 to 2013

3.1995~2013 FiBMX BE A M#ZE . ESIEFMEERT ISR

3.3. FHBREMHFE

N PN XA R DY 22 7% e L 28 2 st AR AR PR AR T LA (32 3), 78 R MLZ& R SRR PR A e ik 2 31
TREEH, 20 A 60~70 FAL, FZEKIMMZE K EFEIC 167.8 mm, 70~80 2K MLZE K 2 FF(K 212.1 mm.

AR ZETRHER A, R FERRIE N - b5, HAbZR & 2980 1 % . 60~70
FERBFZMZER AR EIGIEA K, XI5 mm, 70~80 A0 K MK BEi/D 78 mm; 60~70 ECH
Z R MZE R BIRIE R K, 90 T 135.5mm, 70~80 FEARZE K MR K B/ 65.6 mm; 60~70 FACFKZEHE
RILZE R EIRIE RN, 8> 7 12.2mm, 70~80 A/ 34 mm: 60~70 FARK TR MLZE K B kD> 25.2
mm, 70~80 FEALIE/L 34.5 mm.

Table 3. Inter decadal variation of evaporation capacity of evaporating dishes in each season of the first stage

®3. B 1 MRIFRLAMEALEFKIREWL

FER 4F/mm £/mm B /mm FK/mm A /mm
1960~1969 2020.3 476.0 854.2 465.4 224.8
1970~1979 1852.5 481.0 718.7 453.2 199.6
1980~1989 1640.4 403.0 653.1 419.2 165.1
2000~2009 2256.8 546.5 892.3 582.6 2354

4. BEMELBEWSKETF

MR MR BAACH) R B TR AN =28, #OIR T, BFFR. BRI S, ek
REMZ A HEAT BOSRBRE IR 7, ELARIRSE 1 AR P T R RE AN SR, kad . <UR5E,
SO S SN RSSO AR, RO 28 A AR P AR R s JREED T, WRRK . AR =
A, EATE TR KA, AR R A E A 18]-[22] 0 AHIETEM R A & A
R ABON AT ) F PN T T SR VEAR 73 A =B8Ry i, 2T 7 ARk S PR PR AR Ao 28 4 T 2%
RAEERIFEN .

4.1. ¥MEXMELXENSRERENLES

4.1.1. AHEFIHTL
B b H IR B szm, AR F SRS RELOLE HRVAFEER R LE SR, 51 E
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1 250 1) S A A ] 26 2 —68.6 h (10a) ™!, I 0.01 {3 BEAG S, 1 R Hi bt g [R] 14 A2 A0 T 932D B RFAGE 3R
PSRN B35 . RIS 2 B B AR A8T7) 2 AR 284,19 h (10a)™!, #HIAMIT 0.05 {FREEKL, HEHR
)R /D ARG A RESE . S 4h, AN BRI H BRI B0 5 78 Rk 78 R R A7 A 38 (1 IE AR DG K &R,
HAHE R B 5 0.613 F10.757, HiBL 0.01 /5K .

HUO PRI 7E55 1 BB, 38 XA B A 0] S22 20 55 25 B ka4, <L S5 1 [0 9 A
KRZHCN 0,405, HiEid 0.01 FEMLE, SMEMWIRZEN 0.22°C (10a) . 2RI, 7L 2 BB IR BE R R 5
BRI AE R B, E SR RAR DS REFFR] 0.179, SAEMIMFBFER 0.1°C (10a)!, KBl 0.05
BRSSPI BURUR S5 28 R LA R BAR DI ZR AN &7, 26 1 i BUH O RECH 0.187, 25 2 B B U H—0.117.

4.1.2. SHHEFHTHL

S 28 R 28 K e RN 1) 32 B2 20 7 TR P 38 R, R SO0 B 1101 1 XU T o B ] T 9 /> P i 3
BSOS AE R 2R 3 HEF]-0.23 m s (10a) ' f1-0.24 m s™! (10a)7!, 1 HAREL T 0.01 5K
5o RIS, 1o XUTHR 10 164 DR AN el oxf BU 28 R ML 78 R B AR AR5 . 35 I TEAH G, AHOR R E70 0108 0.366 Fil
0.492, FHi@il 0.05 /5L .

4.13. BERFHTL

N 7K 2 RTF Yo R AR B 79 5 TR SR 43 BT 1 58 TR 0 28 R LK R B Rl 7E 10 2 BB, PE/K & S
[ (R AF DG A IR S5 S AR S AR Ak, T HAR B I 3 A 36, HARSE R B 5IoM-0.137. 0.1, S
{EEAG ) 2R A—46.67+ 28.15 mm (10a)'s PIAMELRF/KE SRR IR L BE R AR, 1K
R R MZE R B, AKX RBCN-0.379, HiBE T 0.05 SR, HE5 2 BB KR %R
RREFMAHLE, MHRRHON-0327, Kl 0.05 FEAK. S, FRAHXEE SERITE 1.2 BrE
BIRAFAIR KR, (HFLRE I D> Fa R RPN R, MCREIRIK-0.002 F1-0.454, S fgfil ] 2653
AN—0.02. —2.1 % (10a)"!, #BAIEIL 0.05 [F KL . PN B 5 28 R LA R A2 A DGR &R, {HAY
TES 1 BB RO 28 R MLZ8 R A BRI, MR RN -0.653, T8I T 0.01 fFEALR.

Table 4. Various correlation coefficients and climate tendency rates of meteorological factors in the first stage

F 4. B 1 MBRSKETFHSHEX AR SIE@MEE

ARET LI} [B)AH O R 4L LHAREMILRE FEAAH R R R EES
SRR 0.405* 0.188 0.076 0.22°C (10a) ™
RECTNE -0.439™ 0.613™ -0.269 —68.62 h (102)**
P25 R -0.531™ 0.366" -0.194 -0.23 (m's™) (10a)™™*
FEKE -0.285 -0.379" 0.108 —46.67 mm (10a)™!
SPYSIAH G -0.002 -0.653" 0.001 —0.02% (10a)™"

e URORIE 0.01 FEAK, “FoRiE 0.05 [EEK.

Table 5. Various correlation coefficients and climate tendency rates of meteorological factors in the second stage

=5 82 MBRSKETFHEMEX AR R SIE@MEE

KR T SNBSS HAEKREMKRH TEAAH R R atRiES
SRR 0.179 -0.117 -0.021 0.1°C (10a)™!
RECTNE -0.438 0.757"" -0.332 —84.19 h (10a)~!
P35 R GE —-0.763* 0.492" -0.375 —0.24 (m-s™") (10a)
FEKE 0.100 -0.327 -0.033 28.15 mm (10a)™!
SEY AR -0.454 -0.146 0.066 —2.21% (10a)™"'

e URORIE 0.01 FERK, “FoRiE 0.05 5K .
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4.2. ZEMZRLESHWEAFHTLEXREY

HRMEREZEANC LR R R BN S FBEERK M AER B, 75 2R AR R T7 ikt
U RREL T, PRSI R LA R R AR, A 4 R ] I RN 28R L2 ke A AE
FAORVERT S 74 RE A W7 H I 1 58 A 20 R BN B, 1k 1T 3R W H 2 S B R L2 K AR I 3 P 323 )-
[25]e WARBTFHISMAHICRETCLE Y, 55 1 BirBerh H IR B 225 KO ) 58 2 58 R 80, 70
N—0.269 F1—1.94, WA 528K AR A A 8w, FLBE A0 7 2l 26 2 BB a1
P REA G 2% MG, 10 LG (M AL RBUON 535, HSE MR R/ %-0.375 k. HILKE,
551 BrBeh, M X AR I ZE A B AR A B 32 B R 1 IR ORI 2 G, B 75 2 B BeCA T
GRS E R T, PR BEK UL ST BRI B 258 L2 R AR S A 5

5. &t

AR AL B TTIE N X S 535 1955~2013 4F 59 478 R MLAE K 5 A SR REL R L%, B 28 M At i)
ThTEASE A KRBT IE, AT Tl M X 2 R ILZS KSR ARHIE R R E g R 2=, R 2ILL R4k

(1) B X PR MK EN 1952.4 mm, 1997 EHPAER KA LMK E, A 2565.5 mm,
1985 FHIF /N KA K E, N 1431.4 mm. FEKLVEZEKMZE KRS 0E 471.0 mm. 784.1
mm. 4902 mm. 207.1 mm, 4450 24.1%. 40.2%. 25.1%. 10.6%, Z&K MK & e SRR
UONE . K B &, BRRIMZE KR &SGR R RS EMRIR O E . BF. 4 K

(2) ZERIMAER B H AL BIE N ATASNE, 4 HE 7 Hu®Ed, £FE 5L 52.5%. 5 7%
R R EEFE G 15.0%NRK, 12 HHZERIMER&EEE S 3. 1% 85N WSEBREREAE,
PRSI BN 268 K305 A 78 K 78 R B I T B35

(3) 1M X Z& KR BEFEARPR B a2 N EES, WERBRENRIEE, RESLMMBER D&
Fioh, o ZE N2 —BUT R

(4) &R IZE K& N MR B2 8) 1 H AT R 520, 1955~1994 4 H BRI H0R0 35 XS 2 78 L
AR E N EMEELIE T, 1 1995~2013 428K M7% Kk 5T B 2 552 1 45 K R 1o

SEEk
[17  SHr, BT, SAEARA ST b E Ol KRR & AR 7= s [J]. ARk TRE2EH, 2010, 26(2): 1-6.

]
2] BRER, RER, TEE, & PEERKSERBRANTZRMI]. Ol TR, 2012, 28(13): 1-7.
[3] KF5H, BZA, ZHIE, & R HEEESEREEE R[], A%, 2014, 34(17): 4816-4828.
[4] E¥&, WRER, Fith, & dEKS 5B R IR T 2 8E I IE X IR H 70T [T]. TRk R
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