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Abstract

In order to prolong the use value of historical data series of small evaporation at single station, the
evaporation of E-601B evaporator was estimated by using linear regression method of small eva-
poration and multiple linear regression method of climatic factors such as temperature, humidity
and sunshine hours based on 4-year parallel observation data at Sheyang Station. The experimen-
tal results show that the errors of the two methods are equivalent: the annual relative error of the
former is —1.4% to +2.6%, and the annual relative error of the latter is -0.9% to +1.6%. Because
some factors in the multivariate equation of some months cannot pass the 0.1 level significance
test, it shows that the reliability of the simulation of E-601B evaporation is doubtful, which may
increase the annual synthetic error and make the calculation complicated. It is not recommended
to use this method to convert the E-601B evaporation data.
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BT EAIE R SR R B RN HESURE T2 u gt m B A HE-601BR R K BERKE. RS
RARUWERESWHREOTEM S iTEEHNRE-1.4%2+2.6%; JFEFHNRE-0.9%F+1.6%.
[EERERGTEETHR> A2 T BT ENHETAREL 0. KT BEEHE, BnHEMN
E-601BRIR R B HRMEFSE, WHRIMAKESRRE, HHEER TR ZTERHAE-601BEX
REHH.

XK ia
HHE-601BRA KR, [MEET, LitENH
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1. 5|8

KA BESETRAE, AR ERNER. ZRERIGE—EN BN, KYRER
T HSCA 3] 7 o ), TR FH 28 R A K 2 B P I 2 KB, 3R BRI 28R & F AN 28 R 28
TR T ZAERNZ R EEERE . 248 R E A G [ 107K SOk 28 & W - ZE % 4 /2 E-601B &K
. BH WMO 1E AR N 28 & 25 HEF A AR 2 B GGI-3000 78 K& 48 [2] AN RS 3 223G 47 B
—E, AR Z R A T HARKIHZE R « 20 om CAR/NUZERZR T 2RV, SRR B e <,
HARESLPRARKEHZERKR, TReRLPOKmZA LT, 2001 FEAGHI MG AL GulifE &R
UKIMER, TG c s M. IERESR 1000 24K, 800 2N IR G ui{EH E-601B Bz K 4
MK T 78 & [3] -

HAr, FREXFHFEKERE LRI ACEA D XN TEE4]ET 1980~1995 W Fh 28 KA #
XFECUI BERY, g TR AN R R SRR SRR ZE R BERLIAT IEA S AR Z R[S M AR 3 a
AT EOWI RN EEAT e i, 45 A 31 AR TTIXOH SIS R AL BRI AR (6] T/ NI R A S BER
THR MK R & T 5 /R A, @ TEAT2ENEPITE RS S LERNEIA
B s XLT SR 7 1A F AR R 7 2 ek PR R T VG B B-601B 78 R 2878k &, MiRZEMEIANAHE
e oAt A5 507925 o AR S I AFF 78 S IR T 22 TR 2R P RS 7 VA 5 B-601B R 28 K% 88 28 R B A LE 1<
B FAH R ] FEVEAFBE . PTREGI NBCKIE G iR 22 IF R BRSE R, AASUERR T ks T2,
Xof AL S A L kAR R

SIBHE R IEAS Guh 1953 Fauh, HEUE] 2001 £ F/NZE RSN AL B, N TR %
(1) E-601B B 7% K 2% ML 0% b} 5 /N B 26 e 25 7 52 BRI 7 210 22 S, R SRS /) BRY 78 R 488 7 THD W U i 1
1998~2001 =X IX A #3347 T A HA 4 4FFA75% EOW .

RFEKSFBH 48 /N ZE R 228 R B BERHT SIMAE FHOME, PR SORMAT IS e, AR SCf8 AP AT W 5%
BEEEG AR R = A0 7 A SRR e, B T BHOK IR & R A AR, Ao B A N A
R B EGRIN 2%,

2. BRI

A A FH S BH ] R AR uE 1998~2001 4F 48 /N H B FP 78 A 5 T 47 WL Z R AAR LA B R . VR
R, HEBE SRR ER . 2EEEET OSSMO02004 Hi < G IR Bt B 3 i B35 6l N 355 —
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B IS R]— B A SR AR AT A, RN H 28R B OR T G EE R AR & 3 £ HASA IR WA
AT S5 O SHRE IR 5 R A BRI AR B o N T 9 B i A B T H 28 R BB FT IERTED . 4 4
A 16 A HZR & FIREHR N, 2 KK ] K 8 R B g, Hd 3 M0 &A — R
H 7 5 & [\ H Bl A b2 s 9 K E-601B BYZE R &M | R/NMZE R EHIAFRE 1), FEEARE. T
BTV Bk BE S, HALR BTG H B RBUR A 28 K & A E S H A CE & B AR & 1 2518
B 2 H BRIEE . BORMAG IS [ A PR H 28 & B 1B RBON N —8, & H PRz i R H skl it 5 2
AKRT—R.

BRI E-601B BY H 28 & &8 T IEAEACE, B 7 M 28R 2[5 H W R B4 — SO 0 it e (52 1
4 FEHERINR T — R AME 2 4, 202 1998 4F 6 H = KA1 1999 4 6 H =K, HT 6 HERAFEZE
R A2 —, RN HZAKERN, 3 REKEHGHEENRE, 55hrm H 2K &I WE,
X H 75 R B AR ZE R AR /N o o — Bl B AR B 72 K 5 9 R B-601B L 28 R i Sl AN [F]25 1) /Y
ARWNREGN, ZMELIEER T EEANBEKANEKEER, HFSEARSD 6 HREK
WM RBAHZET =R, FRACT HeEE, BO%A KA.

AHEFC R B GE v TR0 PR ZE K B AT R LG i, Herh— Je e MR R 22 e 2 v [ml A S R 1Y)
THE RS0 BRI EXCEL2007 3%, 1 SPSS v A4 4k 45 J i — 35k

3. E-601B Bl & BiE )5 35 B LT
3.1. AIERYETIE

TR FHPE-601B R KBRRE Y 5/NUBERBEREXWIEENELITRE R K
K=Y/X (D

ARRITERZBK & H Aok N 78 R 3878 R BT IE R B-601B MZ% K 276 K B g 205, i
Hiz. (HEAEEGE. & H. fSRE B RNEIE T IE. H ARG rH B s N2 Rk #825
REX] E-601B M RIMARBZEREINHRECN 0.613; 4 5 HBMEITE RE 558 0.605. 0.646+
0.645. 0.596. 0.585. 0.592. 0.590. 0.624. 0.620. 0.638. 0.653 1 0.653.

RAESETHZ55, 4~7 A4 4 A KAEE/N, A 59%~60%, SFiRBEETH. KBk, IR AR
FEKTEREREA O 10~12 A6 K& 2~3 A H ¥ K EEK, N 64%~66%, il B [H1 74 53 350N 2R KR AH
SRR % 8~9 A A KEEF, N 62%; 1 By ¥ KAE 61%, HLaf/a B/, Bk,

MG HIEE, 8 H KB AR/, RA 0.9%, il 1998~2001 FHiFH%E 8 A K s/,
HHTEIIE 62%, FHMh IR 2 F 0 B-601B M7k & H AR, AR ZELIHELE 1%L, B,
i K HEBREONT 8%M 5. 11 #1112 A4y, HHBMMEMEIR T M0 B-601B B K& H4dE, MEH
ATAERER, Hf RAIRHRZE > B N+9% —8%AN—10%; Hith H 43 it S A KR ZE 48 XHEAE 6% LA

FEYTH Z5061.3%1T 1E 1998~2001 4E E-601B R 7& Kk 23 5E 78 K &, AHXHRE 2 8-0.9%~1.2%.
3.2. AINEIERAELMEEAKE

LR AR MBIEI b, FERFEAERAEA AL T RIFIBATFE, W5 R Bk #8 IEH &R
ek ELRIR . H X RR/DNERERETR, YRRt RAMHE K E-601B AU K &85, HR4E
4 FEXTEE UL Y, AT AR HH S5 BH sl P b 7% R ) S50 IR AUL B 2 T

Y =0.578X +3.9 ()

AT T 9BAEL 1953~1997 FFAUA /NUZE K ERZ8R ERNTT SEPR I 75 22 E-601B A28k 38 28 K 2 504

I 7 — SR BB FH A 3RQ)THE H 28K &, TEACAR I A S KA IR 2215 -19%50+12%
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N T BRGSO TS H & K R R A, HELFEASEILE 1, BIHRZEEE
W3 2 A0 3.

Table 1. Seasonal unary linear regression model of evaporation in Sheyang station from 1998 to 2001

% 1. §IBHAYY 1998~2001 F£RZE A EN T ERIEE

Hbr a b F R FE RE
122 0.625 0.58 0.0050% 0.820
3~5 0.513 11.94 0.0000% 0.966
6~8 0.569 4.92 0.0000% 0.936
9~11 0.592 452 0.0000% 0.974

Table 2. Analysis of monthly error of monthly evaporation in Sheyang station from 1998 to 2001 by seasonal regression results

Fz 2. BIFHIY 1998~2001 £RELENTHEALERBIREN T

Ay 12~2 3~5 6~8 9~11

A HE V% 6.92% 4.68% 3.09% 5.17%
P % 0.67% 0.42% 0.16% 0.17%
RRIEIRZE 15.06% 11.41% 7.81% 11.32%
K RE -10.01% -8.82% —4.61% -8.38%
REDREE 8.34% 5.93% 3.88% 6.35%

Table 3. Analysis on the annual error of seasonal regression results of monthly evaporation in Sheyang station from 1998 to 2001

%< 3. BifAYY 1998~2001 FRELENTTHEIALEREXMFIRES

F oy FEH/mm A5 /mm 4F/mm ViEROR A K xR ZE

1998 6.4 -6.6 -0.2 -0.02% 1.11%

1999 15.9 2.7 18.6 2.54% -0.91%

2000 -17.1 49 -122 -1.37% 0.04%

2001 -52 -1.0 -6.2 —0.70% -0.20%
A SHE P 22 11.1 38 9.3 0.0 0.0

AP, H/NZER IBIEAS 5 E-601B 78K, AR IME R RN IR 2 /& +15%M1-10%, ISR,
AR RN, B4 AR ZERUN, E 25 H 20 m 2K B A EBON A ZE S H A K EB/ME K.

F/NZE R BTG5 E-601B Bz K, AR BEAUME S R AR R 22 72 4+2.54%1-1.37%, 737352 1999 4FEH
2000 4E.

MR T, F/NZE R EAfS D E-601B B Z R TE A4 RE FAR R 2 5 F AT R 40T 1Em
E-601B Y78 K Al Y .
33. SERFSE5&MEEAKE

RIS R G . LI 92 B FIAE 52 SCHR[8] [9] [10] [11]HIRF TR 45 5, 5T BH G 1998~2001 4F AT %) Et
MBI % E-601B B KA A K ESHA AT H R K 58 AR Sm . SRR s
A BRI AKVRE . AR AXHEEE . KO, BoKE. HRERE. BRESE, <R
Az M <R H Az . WM ZESSRER SRR RE, EPOihEE 17 0.1 /KBRS
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() HAH R REH BRI AU 223, 3T U S R I 5 R 5 K (20 H 2 5 3~5 R H
E-601B Mz K 23 75 K & 0 2= Bl ik % .

BB R A AR ERDRIG S R 1. 2 f1 9 AMRREE 0.1 ACFREMRL; 8 A
T FAKVR R 10 A4 F 14 B AEHE B R0 )3 KB FCR B, FEHE /5 R KT 0.996, JRidid T 0.0025
ISP )R S A B s A ] 3 T

SEYTE R A K P iR TX R, RS R AT, R R R IK 0.948, PRI EIRES
W RBUNNE S R T 0.05 AP R EERL, BIHTEN:

K =3.445%T, —5.662%

R PP S5 R 4o R ILAE A [Vt 00 KB 3T 5 B-601B RZK SR8 KB, SR EBAMXTR Z (X
—0.26%, “FEILXMEMZE 0.13%, BIHHCRM AL ASCHREAR R 4 4, CRIEAE.

Table 4. Estimation error of annual conversion coefficient of E-601B evaporation in Sheyang station from 1998 to 2001 by mean
maximum temperature regression

< 4. BIFHYY 1998-2001 £E E-601B BIZR L EFNERHFERA YRS EEDABERE

G FEKAE [EVEERED W
1998 £ 62.45% 62.46% 0.01%
1999 £ 60.43% 60.62% 0.19%
2000 4E 61.38% 61.45% 0.07%
2001 4E 61.14% 60.88% —0.26%

PR 0.57% 0.60% 0.13%

LR B-601B B K G378 R AN A RIR 45 R TS BHuh 12 A Atk & 4 XA

BARAE 0.1 WF AR B E 7 IE RAHCHE, KRR KE 12 X, %R 3~5. 6~8. 9~11
A 12~2 AWAZEHEA. HA 3 ZREEEHE REEE, F RIS, AR e iR,
ARSI R H5 A AN 22 DR AE S RH S S E-601B M2 R B ISR, ¥9% H E-601B BUZE K 8575
R Y AE KA, BN ZOR 8 H 28K R X1 H B GiR X2 AR X3, H AR i e Ui X4
MR X5, H P Xe fH BRI X7 % 7 MR ERIENATRE, #HT =08t BIE 54T,
S DA Gtk ] A A A

Y =4+ AX1+ A4, X2+ A, X3+ A, X4+ A, XS5+ 4, X6+ A4, XT

Table 5. Multiple linear regression model of E-601B evaporator evaporation in Sheyang station from 1998 to 2001
5. §IPREE 1998~2001 £F E-601B B L /AR K B % kit @)FRE

A Al A2 A3 A4 A5 A6 A7 A0 FREEER HERH
122 0.501 0.987 -0.449 16.88  0.0032%  0.940
3~5 0.456 2568  —0.301 1431 0.0003%  0.968
6~8 0.548 0.367 0.548 —3424  0.0006%  0.960
9~11 0.836 -1225  -0.1448 29.17  0.0000%  0.986

T R 1.83% 0.74% 5.85% >10%  >10%  627%  4.13%

BHET DEZEKE RemlliRE AHXHEE Momis E-e CPES B

DOI: 10.12677/ccrl.2019.84060 557 AT TR


https://doi.org/10.12677/ccrl.2019.84060

ot &%

ENEHSHCRAG Il L2 5, fEk 5 aT L, R = Jugk k7 R B AR A S5l i 0.0001 35 HEK
P F RS, BKEAMEZE 0.0032%; DU FERIAE REOTE 0.94 LLE, REFTIESEFTHEAL
E-601B %7 K EAFEIR BRI M. & K75 E-601B U7 K B A VEM I 0UR T /s, Hdh#
IR VAN ZE A0 5 2R 1 H W e v Ul R T R AR R A, AR R T 385E s 0.1 AP 2 E VEAR TG

3.4. ZHIRE AR

HRHE R 4 RPTHE R K AL 5 FRENASFE, FIA 1998~2001 4 4 FHI/NRIZE R 8B R ERL i
HH B-601B 478 e #3 78 R SARAN AR, I 5 Sebril il Bl ATk 56, 45 R WAk 6 Fik 7.

Table 6. Estimating the relative error of E-601B monthly evaporation in Sheyang station from 1998 to 2001 by simulated equation
6. WIS RMEE SR 1998~2001 £ E-601B B A7 4 ERHEXRE

VERV:) 12~2 3~5 6~8 9~11
A w22 3.89% 4.40% 2.66% 3.21%
P2 22 0.12% 0.46% 0.11% 0.16%
RAKIERE 7.84% 9.95% 4.91% 5.30%
B/NMURE —7.28% -9.28% -4.03% -7.17%
I bRHEE 4.89% 5.72% 3.21% 3.89%

K B RIERE 5.9% 8.9% 2.3% 6.3%
K /iR -10.2% -5.0% -3.1% -7.7%

1 6 FE BT FEAG 55 E-601B AU % A 5 5 SE PR WLIN A 28 K BRI A IR 22, 2291 3% T T R 2=y
A 12 A 2R SRS RER T PAT R 2 A S B8 R80T E1H5E A E-601B R7E k&
FIREXS IR ZE . HERTT S, Wi SO R 2. BT (e BRI R %, Eit 5%k,

Table 7. Estimating the relative error of E-601B annual evaporation in Sheyang station from 1998 to 2001 by simulated equation

= 7. IS TR E SR 1998~2001 £ E-601B Bl % B HMENIRE

EAy FHK/mm 4% /mm 4 /mm AEXT 5 22 K AEXR 2
1998 -3.6 -2.9 -6.5 —0.87% 1.11%
1998 12.6 -0.9 11.6 1.59% —0.91%
1998 -8.2 2.9 =52 -0.59% 0.04%
1998 -0.8 0.9 0.1 0.01% —0.20%

%7 FRAERITRRAGHE B-601B B H 28K B RN T K E, SHBHEE 1998~2001 A7 SRl 728 Kk
BIMNHRZE . ROAFIGIHHEH S EFETHEREOTIETHESE B-601B BAEL RN RE. 465% 3
P, WEMNHRZEREM Y, HE2AEEREEES HIEAARSER T, FhgiHesmEERA
PE, TR, AWl R, R H A S UR D AR 2 0T R 0.1 K
EVERES, E-601B Y78 R &4 BB 12 7 AT BRAFAEBOR AN i 1

XL EG S FIAE RIS S5 (7] (128 P Rh 28 B 17 4R EOBLI R HE 2 IR 1156, B € 1 2 U2 E Rl
A5 E-601B BYZE K& T A, R 2 DR A T R A O RBUE TS T 0.01 1R MK A
5, AHEA VOIS 7R TE & H 2 o0 A D7 R R S Y AR IR I B KPR X — OGN
M S B 2R R FAE — e R MR RN o0 28 Rk S AR ORI T B AP S, X B RME T [
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I FLAR I M KA IR 2208 6.5% . XSS EH S 4 SEREARTT e D, 2 Uk E3 R T7E 55 RS A A S
BHEFHE, PAANHEFAEL T A GRIEIE 0.1 KPR PER AL,  AHF T -0 FH I i)
AR 17 05 I BRI Tk ik de, SR eFH 7 A AT BRI TE% A 2 7oA R
AN 0.1 AT R Z RIS U T KS), MR 1 IX e 74E i L i 2 il & 72 5 E-601B 7
R B ERNMEAR MR 5, R 2 R TR XS E-601B Y78 K & (ARG @I 1 0.01 19 2 VAP R 56 (F
Ry, 1B 2 A BEER SR R AL E-601B AL 78 Jk i T S 1 R 8 VA7 5E -

4. &g

1) AZEREFHTTEEL: /N REIAME E-601B B78 K EAHRHRAZE-10%E+15%; £ 5
BHIEAE, THEAS PRS2 5000.613, T R T I E-601B B4 28 K S AN R 25 -10%3+6%:;
i 2 S ERE R BAM A E-601B MR BN IR ZE-9%H+10%. — M7l HRZH Y, HITHE R
WIETEH TS Y, FIEHITIES A PR R R &% B AR e E 0 H &R EEIUEH
ANRZER BN 2SR A A S, i LR ity A v e MR 22 (R R el i £ e
BT 0.1 AR AT, B0 G H I BB vT SE A2 5E, I b R4

2) AR BTSN EZE R BIAME S E-601B BUAE R EAHKHR ZE-1.4%F4+2.5%; il
2SR B 5 B-601B BUZ8 R BAHTHR 2£-0.9%31+1.6%; 3T 5 & %11 IE E-601B B K B A1
PR ZE-0.9%F+1.2%; #5475 RESe 8 P2 f il BE R PR [R1H, FAT IEAFZ8 B, AR ZE7E 0.3%
PAPS o DURP Al SR 23 7 A N R . Rk, @B 4T 5 R B80T IE iR e P 28 Rk &, F/b
RUZE R BNATVEG A R R E, 2 SEER B ER A B RESENAS AT, A8 R
KIVFA AR E o

3) KT HE R ATt iR B L R 2R RS PR T IR e M R R &, RN 4 5%
PRSI, URBURE T2 —, R, SBHSRZE /N RRAELE 4 FF/MEREARE R .

DRI, A /N TR 2% e B M [ VA 7 ek ] LU 20 8 1997 SR/ NRL 2K R 38 %4 H 28 R WEoRbdk AT s, 15
B Z A SE R B, B-601B BYZ8 K B TR 45 F7 SR SR SAME RS 3T 5 R EOT 1E . AEVCRH]
Z IR A A SR BRI AT AN AT I, RN RS R P AR B 2 0 5 2 0.1 /K
TR E AL, FTRE I NECK RS BORZE, B SePrzE s [FIR & A AR R SR, TF SR,
SCHMEZE, A AN B AR

HEEmE
R AR S BRI H (YQK201604) % .

SE3Hk
(11 HES%E. HESSEWNEEM]. b5 K% H L, 2003: 64-66.

[2] RS RHBUCEERI LR 72 SRR 7268 5 (WMO F-MSCh) M. 26 6 . Jbat: 5%
WA, 2006: 204-205.
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