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Convenient method of calculation and application of median temperature and
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Abstract; Based on correlation and regression analysis on daily temperature data in Hefei, Anhui Province in 2003, the
extremely significant correlations among median temperatures, minimal temperatures, maximal temperatures and average
temperatures are found, and the goodness of fit test of regression model is more than 96. 8% . According to the regression
analysis on daily median temperatures and average temperatures for many years in Hefei, the regression equation y =
1.0026x — 0. 4683, which passes the a = 0. 001 level testing is established. The same disipline can be found in other
areas, which fully indicates a universal regression relationship between daily median temperatures and daily average
temperatures. In addition ,a new formula of aridity index calculation Y, =0. 282054 +0.552118E/r is setup based upon the
correlation and regression analysis on the ratio of evaporation to rainfall and the aridity index of accumulated temperature.
This method can be employed to calculate conveniently either the annual aridity index based on the conventional
meteorological data of evaporation and rainfall or the seasonal and monthly aridity index during the period of temperature

below 10°C. The calculated results have been tested well.
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convenient method

1 hEREE AR R ERA

SEFHEPT P ROV H A E VR L H PR A FREREFYRE, B FREREH 4
YRGB HF-RPRE , ETREH EFHRE. AREFEEBEREAZ, BRALRBIZIMAMA & &
A, SEAMERAZE, M HuES R 1992 SFRETEEE K E L, 3 H R B #EAT LB i, oy
H e EIRE S B PR R ZEF08 0. 5C  inEE Uy 0.03C, FEpbaeal] bt—B 3 T MR,
FRHHAST T BB SH . BFSRERRESSHIIEANETIE BREAM B FER K
My A= P FIRHMIRE Bl eh , 408 A A (B IR R B e H PR B , AT AR BRI A IO . SRR BB
BB AR, R AT AR L B8 BAAIRAE BT T ¢, ARSCER A R BRS04 07 ik, s BT
B I R YR B Y PP (B R T AR R, R SR by A AR o A I 3805 SE R SR R A, O TR BE H S B
PRI TAEFF¥0 BE B B
1.1 {EEERTE SRR
1.1.1 3HEARK

FEBRENTEARXN:
by = (bggg +am)/2 (1)
A ,tq:ﬁ%ﬂ_'\‘ Epﬁiﬁg;tﬁmﬂ] tﬁﬁﬁ%“%%%ﬁ*ﬂ%%ﬁgo
1.1.2 MEREEST

RIE-EFER 2003 £ H =SB ARIEE R B RE AR E U X B RGRE  BmiRE % bR AXITE
B R ERE , R Excel SFHEATRBIMSGETT, JE0 FGETHE 4 SPSS13. 0 BEATHH SCAHT A ELH 047, 57 [|
HFEBRY, HESERINE L PF, £ 18R, ELEMHEXREERLT o =0.01 K PHHKBEHER
5, W NAR B RIFEE R B EHRRR, W LI R,

F1 2003 £HEAREREAMEXRY
Table1 Correlation coefficient between the daily temperature variables in Hefei in 2003

15 H Item BRIBE T .. BRI T SERE T, FEBE T
BRIBE T 1.000
BARRE Ty 0.940°* 1.000
R T, 0.982** 0.984°* 1.000 0.
FPEIR B T et 0.986 ** 0.984 %+ 0.998** 1.000

* % FNEFRBE(P < 0.01)figure extremely significant difference( P < 0.01)

1.1.3 #37[HER

HHEREENEER y RESBESFIERNAZE », HTEIBST, @ AR (K 2), X2 8
7N, FEIR B S HARAR 22 B9 3 AN EE AR GA B B E K, PEIEE ST EIMAREIEERA RS
HEIHFRE, FZE TSR RA RS LS R EREMSEEZRINEIHRXR, 15,3 ANREIEFRY
WEERSRR, HPPEHBE S EHREFUASNEBEARERR, B 9.6%; 5REEBEMAHAN
97.2% ; i 5B RIEE LA HEk 96.8%

RIEA I 1953 ~2007 2% H IBFTEH, FIH Excel WELHI 4% H P EIBE S5 FHERE SRE, E
1 . HET W, EFEE BELEMEXRR, H—TRIBEFTEN:

y =1.0026x —0. 4683 R* =0.9963 (2)
AH,x y HHERE ;» 4 B HEE,

hitp : //www. ecologica. cn



10 41 HRFAR 55 AP EIR BEA TR BER MO 3 R B Y IR 7 8k 5041

£2 /IO 2003 FAREMTERSPEREZ AMHERSIHER
Table 2 Regression analysis of the other daily temperature variables and median temperature in Hefei in 2003

EY=pa
B & Factors Regression Equations B F P
BGRE Ty y=3.982 +0.997« 0.968 11 127.704 0. 000
BERBRE Tha y= —2.699 +0. 945« 0.972 12 506. 493 0.000
SEYRE T, ¥=0.552+0.997x 0.996 93 413. 443 0.000
gERSAEER, FIHTAEL T o =0.001 K 0 -
ErR% . 290 H P EIREE S H TR B AR s | 771006 0ets

BERHXER,

EF H At S B R 0L, TR S S BN A 2,
BRAEFHFZH PEERE S5V 8 E K a2
—EHH, ETEMINR, 8T RIEPERE SVFHEE
HIREEL SRR , B0 o B IR B 7 F A M X B T8 P e, R4
TRIBEEIR R FHRANG O &3 2445 H RE RO,
2% T D4R 2 H AR S5 2 10 R RS, Qs 2
B METR, S5EMAR, ST EER Y BE
HZX R, FILAFITFE 2 #(a) . (b) . (c)F(d)
H—Jn BT AR, R HoAt X B9 B ERE S5 H
FEPRE FFRA R BENEEXR,

a 48 Bangbu

40
y=1.0041x-0.5223

30 - R2=09961

I

Average temperature ('C)

r{E 35 B Median temperature ('C)

¢ F+ 7% Dandong 40

I

Average temperature ('C)

30

y=09973x+ 0435
R?=10.9969

r{E 35 B Median temperature ('C)

SEHIYR E Average temperature (C)

-20 L
B #EE Median temperature ('C)

B 1 &AEns 1953 ~2007 £ B PER S PR BN E
Fig. 1  Scatter plot of daily median temperature and daily average

temperature at Hefei station during 1953 — 2007

b %k Anging
40 — )
y=0.9976x - 0.3
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Fig.2 Scatter plot of daily median temperature and daily average temperature at Bangbu, Anqing, Dandong and Haikou

1.2 H{E R B R R K v
1.2.1 W
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1.2.2 WH
R AR, AR BEFRRSEEFENRGREZRIH &R RENRMERE, i tEH
AR, XFEA 4k F—X 02:00.08:00.,14 ;00 F120:00 B 4 YL SR AT B R BB K &40
THE. B4, BRI HPERES HFSBRERER Y BERNMEXKRMEBIEXR, AP ERE R ENRE
B, 7T 58 AR IR E A R A A RV VR R W) s 2 A G5 — 45 H S 34998 B8 I 38 14 SE B [ 8, LA (58 X S
AT R AT X A e o Bl nZE [AEZR AL s R o, 7T LARE A B AP (ELIR B b4 T == A4 A, BA
BB e R,
2 ETHEMELTIRERRR KA
TARERBRFTE X TREENIERY , R~ MR E— RN AR EEBE S AR KEK
W, TREERE AS SEFOEAET ZHNH, AHESBEM AR A EEAEEE L, WEH
RFEWH TR BEREE Penman , Thomthwaite , Holdridge , De Martonne , FUIR T4 18 B FI 4R 5 TR B B 45
TR B Pe B0 N A T, A e F AU TR BEREEES T HESEERRMB T , RE 50 45k TR BRI
ARk 23 )47 DL R TR R 3R 1 s 0 28 HE A R Budyko) 43K R G KB ST B ST TR B 18
¥, LA S B RE R E R E ' B A R 1971 ~2000 4RSS Y08, HHE BARTE R E i 18CH)
FH, = 10°C TR /S B AR B80S, 82 1 B VT A8 /K RS X R RIw) 2B 4538 107 MR X L R AL IX 5T
THUX FALH X AL RE A FUH S SR RAA R TRERE, 257 T & X TR RE MK ER
E- N
SR B TAF TR BB B X8 M B AR, H5E 28008 L8 T s/ Ny SR, 1 5%
T &R TRER R AR, B TRER B Z DENS R, B, AR TREEERE MM B
BEEN . MEKEZEUHHERBEREEAXPRETRE AXRF R ELRELR, RAREE L
R, ERERBHSBEERAE XDE RS A ERER AR AT T 1sh, RETEREA
AEBEMESRESBE &, MRESERETMHEX, BIEFNEZRT KPR ZHIER. MAXER
DRB TR E BT 400, S RETHENF L. RETREARX A
A:0.162t/2r (3)
AP, A ARBTRERE: h=SEE; X A= 10CHEHREE; r EKE, Xr h=10CH R &
KEE,
BEl, X FFRENFR TSR TN TR EER SR, X &R A ) A X R R IHGE .
AR S R VL i XA RS B S S I BB, 22380« 280 L FAIAROR T BB B AT M Rtk AT, B 7R L
B HE AT N TR ERIOTBEE,
2.1 TREMITESNA
2.1.1 ETEMEHNTRERNETE
X F LRI — N A B TR FE R (LR TR ) B30 X 3, 7 LR T4 B R B S8 TR
R A B, BT 2R LR TR BT B B T8, BE W A R0k 2 32 8 A A B /E A 30 X B
BRI , R O] YR AN ARIR TR B R BOAFTE 10°C LU R G I, 3 F 2R SRR B S A A 7= 52 bR
S, BA B IRSEE X,
ZREH h— BN LE B E 5FKE r B9 EUE, B
x =E/r (4)
R, o NFRFELGE AR KRR, mm;r KR, mm, KR BRI R, U # S A HRER
. ARIERERE I B RN RS, REZBESLR/EHE 1982 43 AHRHN(EESSLTH)
(1952 ~1980 4F ) K H/F S MAH RS I EEE , ST HE H YL M X A A 1953 ~ 2006 4F 9 4E Z8F& L «
MRBTRERE Y, N HEHIT T o0, EFRWE 3 fin. HETR, —EFERABHEEXR, ATE
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TEZERE L STRIE TR B EGTH E A ERRE R, R
B3R 54a B4R ZRRE L AIARIR T4 B2 46 S50 pHgR E 73

g .
Bro MITHIBR AR AR - FRTR 5 20f ’
E%ﬁy?ﬂ'ﬁ@éﬁ,mﬁﬁﬁ(% Yis%2 y21""x54y54)E %% 15
SPSS |- 4f—JE B4V, 8 2% 0]
y=0.578 +0.226 x R =0.734 (5) *Z ol . 0578+ 0226

£ 0=0.001 K¥ b FHELSRBTREZE  2° R 0734
FAMBEREXR, 2 o) | : : )

R (4) RAR(S) , BN 78 3 F 4R ety F Annl st of caporton o il
WREEIRBCE SR THREE) MERHEAR .

Y, =0.578 +0.226 E/r (6) B3 SERELMRETRENBRE

Eh Jﬂjﬁ‘ ;Ié , :FJ#! E% %[E_‘ /THE % ﬁ:—F , m‘ l)j& Fﬁ_‘ Fig.3 Scatter plot of the annual ratio of evaporation to rainfall and the
& p TJ‘ ﬁﬂ Ij‘] ?&f‘ ZV_J ﬁ E 5 F%ﬂ( ﬁ . 5[5‘1 _l_ %:o *& ﬁ % i it]’j aridity index of accumulated temperature
1953 ~2006 4FHYAEZE M LI 1K (6) FTB BRI B 4R 28R TR 48 48, 5 4R AR TR I 18 $Ut A7 LB i,
R —FHWHEBEBIEAR B BREAZE R, 54 FELTHREELIFHED 0. 94, THRE T E
TREEFIME N 1. 14,402 - 0.2, A G FRE TR EHEEH -17.54%

DR R R, B AR 1953 ~2006 4FH94F 80 LR R (6) B BIM R R TR ERE(Y,) A A
BE o, AR TRERYCHEER v, 76 SPSS h—JtEIHAT, 53 EH B #

y=2.443x -1.130 R*=0.712 (7)
R (6) RAZ(T) , W43 R T S TR B (& X NER K TRE) HEARK:
Y, =0. 282054 +0. 552118 E/r (8)

(8) BB W T ET ST M A THRIEHSN, 15 1953 ~2006 41y Sda 28 KK THRAE
HORO BHHE Y 62. 4, BUR TR SE800 BIHE N 61. 5, AR RMA TR B BT 1E % 1. 16, BURT
PREFHSRI T 114, 4022 0.02, 25 5 BUR TARATISRUN 1. 754% , 7T LRI H 22 BACP 2L,

HRMK TR BT B TR BB RO B C R (B X BERAR, S5 % RPH A
1.2 I, 3 ELASAEA TR S s AR R A TR TAR B M G 2 SR , R RS
F 10°C S0 THRBE s T2 R Mk TR BERSRON G T 3, 3P 8, B AR M A RIS (B B R T
10°C 911 0 FARBE .

2.1.2 R

(1) 241

FRBUE T4 B S T A TIRAR M 22 P AL, T2 R MK TR B 80, AT LA S8R
Sy, T ELAR . BRCA AR X BT W .

HRAR T WA X A AN 1953 ~ 2006 4PH4E 2Rk BAMK B, SRADF IO 200 1L, 3HIE R (8) BB B2
Rk TARBEIEE Y, , I 4 Fm. T 0, 1953 ~ 2006 48, 28 R MEA TR B #9805 B4R BUR T 8
B A A — B, AL MR A, BRI, 2 R M T4 S B 45 2 A T IR 2 A X <
BH TARARBLHEAT SRR o T2 AR MK TR S ORS00 T e S Ol 3L, e 90 LA 0 5 B
S PR A, BT A ZERL RO R T | , R R MK TR BOR WA . 530 BB AT S 8RRt &
RS 1998 4EELIE MEFT R AIZE R BVOR, X140 AOBUR B Mk BAIZE R BIEATA M HE, 2 R ISR 3,

fRiEE 3 FETIR AT, 1998 4545 13 ZEME LLVORE, JEH At (8) HHE /B B8 R Mk T4 BE S, 1Rl 5
o HIEITT L, 2 R Mk TR B HS BLE AR LA B 1 ~ 8 5 (L8 8, BLE 4 B0 0.6,1.0,
0.7.0.7.0.9.1.1.1.4 f10.8;TM 9 ~12 AMJGE K&, H{EHT BN 19.7.4.8.32.7 fi1 1.4, HFELEKT B
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B BEER rry - A fE oL, 158 0 ~ 0. 8 S¥E9H.0.9 ~
1.1 930 1.2 DLECH TR EGRI M An v, A I X 72
1998 4EEN,1.3.4.8 A AiBiM;2.5.6 A b4,
7.9.10.11.12 A48 T4k, £4F&AFL 11 Af4GHN
BRTR, BRRBOK TRIEREOE 32.7; L0 1 B ARIE
I, AUH 0.6, X 1998 4% A 2K FFEK IR 1E A
B RIS R

AHUETRIHT I (B 6) , i R A Z(12,
1.2 A43) EZ(3.4.5 Afr) IR ZE(6.7.8 Afr) %
RREK TR IR EBUDN, 53512 1.0,0. 8 F1 1. 1, #%¢
i WAk ZE (910,11 A ) R FEK TR B R
(19.1), MHEH T4, XEREEKZFE(9.10,11 A
i) YL R BB 3R IR R AR D F R

25

2.0

1.5

1.0 i Y

0.5

THEJE Aridity index

1993 2001

! !
1969 1977 1985
A4y Year

0
1953 1961

B4 SN mERRETREREES TR TRERSCELE
Fig.4 Yearly changes of the aridity index of evaporation to rainfall
and accumulated temperature at Hefei station during 1953 — 2006
1 ZZf& T & Aridity index of evaporation to rainfall;2 FUR T &

Aridity index of accumulated temperature

£3 AR 1998 FEARE . FEMELABR
Table 3 The data of the monthly accumulated temperature, rainfall and evaporation at Hefei station in 1998

H 4y Month 1 2 3 4 5 6 7 8 9 10 11 12
Ak (C) 63.3 189.3 2951 556.1 648.2 753.3 919.2 882 935.2 592.8 425.4 192
Accumulated temperature

F#7K & Rainfall (mm) 82.8 53.4 116.2 200.5 149.9 125.7 111.6 230.9 5.4 17 1.9 27.7
# &% & Evaporation( mm) 37.7 65.3 81.8 151.5 162.8 183.3 235.5 197.3 190.2 137.7 111.7 57.1

HETIRE
Aridity index of evaporation to rainfall

() Lea—t—a T N
1 2 3 4 5 6 7 8 9 10 11 12
H 4 Month

B 5 ALY 1998 4 AR EREKTHRERLE
Fig.5 Monthly changes of the aridity index of evaporation to rainfall

at Hefei station in 1998

20 |-

R TR E

Aridity index of evaporation to rainfall

— | _—— [ I 1
2T 5% 2= ®E
2= Season

El6 &AL 1998 PR HHREMAKTRERLE

Fig.6 Quarterly changes of aridity index of evaporation to rainfall at
Hefei station in 1998

1998 4F N T4 AR AL e Bt SUBR T 28 IR /K T 4R BEAE RSB B Y FT AT FARAE R B RO RR o pl LT
W, 28R TR AR EOA AR TR E IR RE b B A SE 2R, BERA K 7RI X R %5 H
JRTH L, SE2 T LR RZRZRK TRERECT IS BURE TR B SR, DUR BRI B oL AR

RFIE
(2) P

FRRFEIK T 1R B 18 BRI T B 408 2 2 9 Penman TR R UL, AR A BRI, I AAFG REK
B s R K T4 BEE 7T LR AMRR TR B R IR IR T 10C I ISR B 0L, UBE A F R LIk
WK S ABAR M, MAZZFRE KT MRERE. AIMEERKTREESUTT NS ETREMBEKR
BT E SR H TS PR B, TS T SOR A SR BB G5 2 F R
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— VIR , BT E R AR Tk, EAr ) TR 18 SR XE BA T btk K2 B, DA T 45 M S H50 4 H B
“F BN, EM /BT A o TR X A TR B AR A SR Y, SO R E ST SRAG R TR
1 T S B0 AR A e AR A ] o AR 4% Norman J. Rosenberg I3 — L 34% , BT A FE L F B9 T4 B 69
AR L RS FE R E M KA A ] DL R TRAE AR S ™ o TSR 2R R MK FAR B8 B AT SR AT L K R AT
PAESER, TRt SR TRERER—B, IWTHESE T 2% MK TR BEAE RO AT R0 SE i o

ASCAE FRELZFKTHRESTRTREMARKER,IRE TBOWHEHRCR . FIRBA LK
FERE T LA He X e (T3 AR R K TR BSR4, T LW IR oA TR TRIE . FERH, b TN RiEs
FORRRZ \ TAER AR, SCH T4 B30 6 7 FR R R T T 3 X B , 3 HoAtu s IX U AR 5 24 3 R Bl i
FERIHT , PASRAE AR TR E B K
3 HAigHitie

FURIAR R A7 B E 5347 O i, 346 A 2003 4R R BEFOBHEEAT T it , P S T Bl Bk P34
BEAAPEREZ R B E AR, ERRN RGBSR B A P ER B 2 A7 7R A RO AE S, B AR
IR DU ARTE 96. 8% LA 1, W LAF B (VG Y B8 A e e ¥ BE b AP (B MR B BEAT TR o MEAh, o T rP {ELIR BN
PR RIS R BN 0. 998, Bl SRy EIEEA ¥ = 1. 0026« - 0. 4683 KL 99. 63% , T AFE R 2R
A FE IR E BT B SEBR LA , 7T RUR B ELR BER AU H R

IR TGEIE , 5 FERRFE MRS, 007 280 Lo 5 ARR T8 B 48 BB A e, SRAS W & 2 IR B4 [B1 05 05
&, BEMEESL T R MK TR B EIT R AR Y, =0.282054 +0. 552118 E/ro ABEF 5 T4RE IHE 24
e 7 I , A ET 9 ORBRIE T B R FH R I BT

A TR ST B A IR A TR AR A, 2 —ARSE VL HE 3 X BORLBEAT B9, 39 T Hofty b X 5 B A — 2
B AR SR T AR, T EL R LB iR ZE AN SRR A — B IRABE o
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