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Abstract

In order to scientifically and objectively evaluate the climate suitability of the living environment of
the eastern side of ailao Mountain (Nanhua, Chuxiong and Shuangbai), based on 12 meteorological
influencing factors such as temperature, precipitation, sunshine hours and wind in 126 counties of
Yunnan Province, Principal component analysis (PCA) was used to analyze the evaluation index of
human living environment and climate impact. The influence values of temperature, precipitation,
humidity, sunshine and other extreme meteorological events on the east side of the northern part
of the Langshan Mountain, China’s climate capitals “Lishui in Zhejiang Province, Lipanshui in Guiz-
hou Province, Guiyang in Guizhou Province, Ya’an in Sichuan Province, and Chengkou in Chongqing”
and famous tourist living places in Yunnan Province (Lijiang, Dali, and Kunming) were calculated.
The temperature and humidity index, wind efficiency index and human physiological comfort were
calculated respectively. The results show that the living-climate suitability index of the eastern part
of Ailao Mountain is equal to that of Dali and Lijiang, and slightly higher than that of Kunming and
its surrounding areas; the influence of extreme weather and the index of human physiological
comfort are between 5 climate capitals and Kunming, Dali and Lijiang.
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NERE R —ANERNESRS, [FERWRX —REREY). REBRNERRKZE, £ AZRE
HANEAE A REEFE, WRTPAXEAEEREENEERNERZ —. B RIMEE XN EREE S
i JE 1, BRETIE AR T RERIWHIT . R LR E T & R SE IS X 7y SRk, 2 = F v ik
RELIVANGE T T2 XIS DR R B 52 21 v RS 2= KRR AN T AL [ G2, BT A 1 L 2
AAREEAEAL, 1L G 1715 PRI R R T 8 AR A T YR A HH S 25 R 3 ) A R0 o 5 2 L b B AR A e iR 7
fIF23°35'~25°21'N, 100°44'~101°48'E Z [A], ¥Epgfetl, RME. XL, & 2016 fF4 = BUMftiEar
T 3 NER A —. BEXEENAELAR, TR, 5~10 AANZEE, 4~11 AT, £FZKEAKR
Bl T 2= MR, RAEE DR, HRFEE, BFEZRAEFREREENINRER, 220K,
XA E 14.8C~16.4°C . XY 68%~74%. K 1.2~3.2 m/s. [#%/KE 840~960 mm. [
2032~2402 h. S A5 BAE A ST 78 il B 1 3] 1920 4F, S 2 Bt S 7 A BORE & 1], 1973
4E J. E. Oliver & TIRIBFREUN KUK I IR T TIRE . B IR H RS SRA R X N AR & 38 FE 1) 2 M)
[1], 1985 44 [ %35 Kowski $2H T iRilF <RI EE & [2], 1989 4F Fiz K [3] 5 # 1 i T B Z= iR g AW
5 NREFIERE, 2003 444 [A1AN 1 3R E 3 ZIR TN B PRI R R AR R, 2007 AEALIAN[E]
Xof LM iR X A BT 3 FE (R B A AR EAT 20 AT, X3 A (6% H L3 o7 e it <A BT A& PR EAT 3 #2008 4F
JE 7] 25 T M FRUFEE PRy v R0 N A A= Mg 3 P VA s 2010 4 20 85 [81 35 T [l B e e & Ry 3 T N A 855
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ST, TR SEHZERR[O], XISLFE[10], SEoK[11], BRAR[12], HHRERE[13]155% DX & BR85S fd
BAEHATHE AP SRS N B R R AR S R T TR SR N [14] [15], fEHBAL
KGR RN = r A WAIRERE S B, KRB, IVTARBAERAR L (A% X, BN R SRS 1 B &7 38 S
B IX o B FE[16] 1992 W /i 7 = A L dbBOC BIRRHIE, 5k—F[17] 2001 4E 43 #1737 1L S e vt
MR INSURFFAE, XIFE[18] 2009 4704 T 2 42 1 AL B X SRARFAE LB h 3, ) £ %2[19] 1996 4E1F
FT BRI S REE, XA RN B SER S BB A R AR S . ARWE =2 L
BURO v iR 2t N R AR R B ) S & B, A AT 25 & R AR ETIE FEFR 4 (BCMI) . RUFEFREL(THI)
B B (\WE) RN 2[R S 2 M A P B85, 6 3o 2 L A6 B AR 000 v i ZR b e N o R 353 Ak A 325 1 25 0
VR, NRFERIH AR IR HES) XA 50 K AR IR 2 2 k4

2. EREHE
2.1, FERIRIEFNETFIEE

W R R B 28 125 AN BTSN 1981~2010 47 1 H T SIS F AR B BL 4t
THE, BEAREE KRR ERRET B R RO BRI KRS X BT R AT . AREANE
PRI SRR, AR S H A ARSI ST 340, BT 5 NEHR SRR R E T RS TR
i, SRR, FANEE, AREE, KT 10 Z2KREKHES Pomfdl R, &3P0 418
WGE . IR M feos Ul A H IR S SRR H AL 3 12 MR TR DFECUER SR TR
M

Table 1. Selected climate factors and codes in the study

F 1 AMRERHSIEERFEKS

R ¥ RS ¥
CJPIFS HEEPHRE DJIPIQW AFTHRIR
NPJJSL T IR R NPJFS AR R E

NPJSDSD PRI AR QWNJC AR
NPJYTRS EPIRIR H JDZGQW A3 B ol
DYSHMJSRS KT 10mm FE/K H ¥ NPJRZSS R4 H IR %L
JDZDQW it 5 I il NJSRS FRRRKH#
2.2. TEE

F RS o b R R AR ) AR, e BB DB IR E TR . IXELEA FR bR 2 R 4G A
HLMEASE, EARE TIRGELENFEEL, U 0 XA IE, A 4% 0 0] 33 i s gk, A
JRAAAR B AE BT B LA F 28 AR 7 BT 204 [19] [20] [21] [22]: IDW 4B 2 27 18] i Bl #4410
R IRTEOHE (17730, H— 2R R s B R A B 2H A Sk i e el RIS 470 (B2 A4 AR 9 2 6 L
RSB RINECE ¥, B K/ 5 54 2 AR I N BRGEL A5 2 IR1 (1 A 25 6 [10]; AE B AR VPN Fabr b, IR
FEECH e TR AR, RUSHR B & T RGE L A H R ARAR[11]-[16]; S5 E A R4 N EIR
MR BEKS AEXT IR H HE ST ESORT U SK B 23 BT A X 20 R L 2 N SIS T A 5 A 3 R ) S
Wi 3 BT 782 — o
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BT AR B 1 B A iTis, NI SRR BT Xaa w105 AT 04T, F 5 28 50 K32
BEATIEACTERE, A fakim 0 Fl 1 Witk i, tHES ER MER EEE. D7 iR Bt Eas
AR BATAR AL BE, DLV BR B AR s (R B bRE AR &), 55 PN R4 125 a1 12 AN
K7 AR R — A P = 120 N = 125 [HEFE Xon, SRARHEAR R CHFE Ry 58 =0 RAHCAERE R
(19 22 AR AR  REAE ) 5 SRR S 32 B0 % 7 22 B DT R 2 5 28 DU D AR AR DTk 22 0 3 o 48 b D8 (R A4
B AOGE A T Tabr R SR AR A A & K RMR AN, DR EBKN 2 MrdE L &k A
FERE A ARAR R T I B 5L, TR AR AU A o TR A A S R SR B [ (U=
ATESIEE EIREUE) Z, f&JGTE arcgis & X Z A IDW $H{E[4]-[10]. %t orbres RIE(E ). A&

A AR IR PN 3 Z TR RE AT R R Zp AR E R E A PR

Z=Y" ez, #lZ=04118Z, +0.2578Z, +0.16651Z, )
=2(2,/do) [ 2(1d7) @)
i=1 i=1

Q)T Zo Zow Zs 3 HUNFERE R RT3 M EKS, BRI R ERSFER IR K@) n
NEHENEG ZoNE I ADNCHERE: do A I ADNCH AR HFRS D IR, K NERERE12].
2.2.2. HEIBETE B R B[13]-[19]

W B AR B ASAREEAN 5 bR A TR I 45 5 (Temperature humidity index, THI)Z & 1 i B2 FIAH % 2 AN
fakr, KRS (Index of wind effect, IWE)% & 7 XGE, & EA HRIERR, RiA:RUWF:

THI =T —0.55(1— f )(T -58), T =1.8t+32 3)
IWE = —(10v+10.45-V)(33-t)+8.55s (4)
K =0.6(]t—24])+0.07(RH -70(|v-2])) ®)

D)~ 2. @)X T REKEEF, f2HMNEE, t 2IRKEEC, v 10 m PLEE AP
Kk (m-s ), s H H Ik (h/d).

2.2.3. EAAZBXAEHMESKRPMWE FXILL 54

HHC T EAR AR T LU RIRI S A4 0 “EJ55 7 HRIR R, P EE#E” 5t
MNAZSBKTT, AR ERER 2407 SR TR, A E ARSI AT, R E AR
EIIER” BEIRMIR 8, PR EARFRAEZ 27 WHLA KBNS BE A RES . iR Y.
ARVLT KRB NSRS A R Bk, B AR UL R T, SR
BORMAERIS RE X Eap b, e WLRE AL i A 33 B R A& A

2.2.4. IDW (Inverse distance weighted) iz iE S EEHE
EE R Zp ARG ERHE AT :

=32, /dp) /3 (V) ©®)
@) n BEAAAG 75 | AT do % § DAV R A D IR K RIER

#[10].
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3. ZBRE N
31 REWILBEAMSERMZXAEHMEEESKEMELE

FAENACBARM G N B ST EE N BRI RRF 5P ERRFSman < h B2 #8”
SR P NEKS R EARRSRIRTT” HE . i EAESASRIIER A A AR
A2 27 WAKMILE, F P50 15.5°C, K. FEZ K 2.3°C~2.5°C, ELBiBH. KEE. WYL, /N4
KA 0.2°C~3.2°C, 5 B IA SR [FIME; S H T33R 20.6°C, ELIRZK . SERH % 3w fi 3.1°C~7.7°C,
FeANBiK. RER. B, WL 0.3 C~2.0°C; A H PSR 8.5C, R 0.4C, LHARXR
X A= 0.1°C~6.1°Cs Wi il 32.7°C, L% BiFHMRAIK 2.4°C~4.3°C, LLENZK. ANHEK. IR,
B, KHL., WL{WE 0.9°C~8.4°C; Wim K< iR—7.1C, HEI/K. /SEK. Mz, 0. KERIE 10°C
~29°C, WHMH. BW. WL 0.2°C~3.2°C: F-FRIAHXTRAE 71%, LUK, ANHE/K. 52FH. Mz,
W/ 4%~11%, LERER. WIVLAWA 3%~9%, 5 ERBIZEFME; F-FHMEMNE 897.3 mm, [LAHix
H1 X {2 83~902.7 mm; 45714 H RIS % 2261.2 h, FLENILR/> 151.8 h, LbH A6 IEH X i % 33~1112.9
he W22 M1, 42,

Table 2. Comparison of climate factors between well-known Habitat and Ailao mountains east in China

2 ERABZABERFLULLRANERSKEZMNR

HhX FEPHRR BRAARE RAHAR RERE S RIERE O AXNEE ERKE S HEE
FRANITPIN 17.8 28.3 6.7 30.7 2.9 75 1568.4 1676.6
SN AEK 12.3 19.8 3.1 245 0.4 85 1800.0 14723
BN 5ERA 15.3 23.7 46 35.1 -7.3 78 11295 11483
)i sz 18.0 26.0 8.3 37.0 —-4.0 82 1706.0 1451.0
R 13.8 24.8 2.4 30.8 -0.5 79 1261.4 1534.0
= 155 20.3 8.9 31.3 -7.8 71 979.3 2121.1
= RH 15.1 20.3 8.4 31.1 -4.2 68 1054.9 2228.1
PG TITAN 12.9 18.6 6.4 31.8 -10.3 62 980.3 2413.0
RN 15.5 20.6 8.5 327 -7.1 71 897.3 2261.2

12

FHSE R RAATHEE BAATHSE  wRESE  wREAE
Bfi: C

-12

HImA  EMAEA EMNER mIRE  ERKV  ZWHEW ZEAE  ZERL

Figure 1. Comparison of temperature between Ailao mountains east and other zones in China
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Figure 2. Comparison of precipitation between Ailao mountains east and other zones in China

E 2 RELGERFEMSSMEMEK, HRE)HT

3.2. RELUILEFRMEEARZ A B EE RS
B TR IR AR B KSR BT 3 B A B S R AFIEFabn WA 3. 7 a8 16400 v 8 94, M FFIESE40N A,

B. b i, SAFE&EE M AFE, £

SN oy dy e B, ST ANEFIE, ZON C. DL E BTN ORHL

AEFIE . Eﬁ”ﬁthﬁlFWUE’\Jimu? #64.3, WHFEH-351.1, @Fd/ZIR%L 4.8, 3 BIFRAUIIALAE NI BE
s SEEMAN S ANURZE” RammA R EER R, K
?FDW‘E*Htl:)\fziiifiﬁnﬁf;i’ﬂk?*%ﬁL[lZ]-[l?]o

PR AR bR (0 A e i

Table 3. Persons physiological comfort degree evaluation

3. AEMEEEEEFIAIFR

TRV TR A (THI) R AAEH(IWE) FPE AR EU(K)

<40 W, ANEFEE <1200 i, WAEE <15 WA &3
40~45 W, BAEIE ~1200~-1000 %, BARE 15~25 TEFE
45~55 W%, BLErE —1000~-800 BT, BEE 2.5~3.5 Bk
55~60 THE AT -800~—600 ot RIS 3.5-4.5 FYIE

60~65 W, AREATE —600~—300 AP, ARG 45~6.0 AR B IE
65~70 g, fFid —300~-200 W, #7918 6.0~7.0 #1iE

70~75 Tk, BT IE —200~-50 MR, BUETE 7.0~8.0 Bk
75~80 R, AREFIE ~50~80 H(t < 32.8°C) 8.0~9.0 REFid
>80 Wi, AR & >80 #(t>32.87C) >10 A G &

4y K3 ETIREIEEL AR AEBORM 1 4, 3 A 10 AARHEFIE, 4 A9 ARREFE, 5

H. 6 A. 7 Hf1 8 HEE#M., ®47iE, 11 AR 2 HiEmE&, 1 HM 12 AA .
EFIE . 'ﬂﬂ”ﬂﬁmﬁtb ﬁsﬂz ey EREE 1 .

BTG, SrBEEE
2 H.3H.4 .10 A 12 A 5E T i X (58),
5H.6 A7 M8 A, BEIL. K., $7FH. WO, N#EK. B9
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THAR(BERY), m TR, HE22 (), 9 5500 S S5E, BRI RHRARE), BOHK . HE2 8 ()
11 ASWK. HEZEE, BRI X R ) F781E 64.3, SUKMELEE, BHA00 KX
i, ARH TS

Table 4. The physiological comfort in Ailao mountains east and well-known persons
4. RELNFERNMEERIE A EihEIREFEE

¥k 4 RIETEE THI S (THI) KRS IWE 4 (IWE) FIEEIRE K E(K)
L/ RANTIYS 64.1 A EH AT E -265.1 B #Ti& 46 & iE
FMIANELIK 58.5 b #7& -380.0 A EE AT E 55 & iE
Gaviba s 58.1 b 47i& —-416.1 A JEHETE 5.7 e
VY )1 e 2 61.8 A JEH EFE -292.3 B #Ti& 5.4 Figed
IR O 57.1 b &Fi& -293.0 B #Fid 6.6 &1
E] 59.6 b £7i& -350.0 A B TS 4.4 fage
AR 55.8 b &7i& -448.8 A EHETE 6.8 &
il 59.0 b 47& -373.1 A EHETE 4.9 &
HEDIER 64.3 A EH AT E -351.1 A R ATIE 48 #FiE
80.0 | ‘
75.0
70.0 /”‘/
65.0
//
60.0
55.0 - L '.;tﬁ
x “*TRIL == 22 | R BUAR EB
50.0 HEH Al
==K R
0 . *NEK N
40.0 T T T
1 2 3 4 5 6 7 8 9 10 11 12 ﬂi

Figure 3. The Temperature humidity index (THI)
3. IRIBIEH S HEHE

Ay B A4 B RREEREG EAEAEBRM 1, 1AL 2 A3 . 400 10 4L 11 A 12
HAEHETE, 5 4. 6 A 7 . 8 AM 9 JIRETiE, ZETHERNETE. SR, AR
MREFIEREE 1 A 2 ARG, IVLE(EAR), SHAMKMX S, 3 A5 it X&%E; 4 A
55, 8K, B KB, BIVLASE, BIR0 . WK mGE ) 5 ARSI IR R ),
HHAMN X AEE: 6 . 7 3. 8 4. 9, BWLMRAERA), S8k, KEE. BWISEHE, BHR
PRI IX G ) 10 A 55t ASHK. B KRB, WNVLARE, B WK, AEZ s (d): 11
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Figure 4. The Index of wind effect (IWE)
4. MR 2 HHHE

A, B 5 BT EERERE, ALALBARM 1, 3.4 .9 . 10 M 11 A)Erg NErE,
5H.6H.7 A8 AKENE, 1 H. 2 AM 12 ARG, KEPREHNETE. 55X XA,
WIRASAREFEREE L A, B, WO, M2, ANHEUK. ISR, SEK. B, KESEE; 2
A, B3RO, WL ERE), SHRBXERE; 3 A, BRI, WO, gL, KEEREE), 53
RO X SEE: 4 H, BRWNL. K& RIE), SHRR XS E; 5 ARTIWE . IR,
HHAMNBMXFESE: 6 H. 7 A 8 A, 7 AT RE, 7 A, 8 AMKTUNLAL, EXJIEH X 55
FfE; 9 H, B5TPH. Bi/K. M. ASEKEER), SHANEMNXERE: 10 A, 8uiKeE, SHR%
X E, 11 7, Sk, B, KEERE, BHARMX &E0R): 12 5, 8o, e,
L (IAE), SR R IX M FPIME 4.8, &7iE, 5AE0x I X 2564

-10.0
-110.0
210.0
-310.0 ; 2
-410.0 T /‘///‘
510.0 Zalw B K3

~iT SRR Vi
6100 3 i = X

i K — %
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-810.0
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Figure 5. The Physiological comfort index

5. FFEEERIS HIFE

3.3. ZAE ABRESIEEREES

F 30y ik oo i 7 =08 N BB S5 E B VP B B0 UM &8, B4 arcgis “F&E1E
IDW FEME[2314 W N 4518 K 6 BBRHIE F B EvEM e HUE o, AR ACB AR MR s BUE = T
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KIRZRES A, AT B R PLZRIIX, SIS B 7 SGIRAAE £ 7 P Fe e R, =
AN ACBR DGR T S8 e T B W AR A T X, AR KB RERL 2 B  i b X, 5L PE AR5 E
8 MR 0 BAFAL R, R A LAC BRI 7Y A AR AR TR R L B 7 g o8 S X, s iy
TR, ST AL A AN B A & 9 NI U iE B SRR, A e BOR
A X 3 55 R K Pt DX S5, e T BB S DUZR BB, 52l R BOR M B B X 3 55 R BN 75 Ik
AR AR, v T R AR

A NEARG SRR R PP 55
N

29°N

28°N

JERER R
-394.262763--216.110954
-216.110954--133.703061
0 -133.703061--95.5835452!
w-95.5835452--77.9505556)
= -77.9505556--39.8310394
1 : -39.8310394-42.5768533
225°N - 42.5768533-220.728662

) = 220.728662-605.86249

27°N

26°N

D7°E 98°E  99°E 100°E 101°E 102°E 103°E 104°E 105°E 106°E 107°E 108

Figure 6. The Warm and wet feature index of habitat environment in Yunnan province
6. ZEE ABHRREFHETNIEE

=B A N BB SRR AL P PR 5

(o}
29°N N
) A
'28°N “
‘ EEER
27°N =317.413077-561.603626
*- 561.603626-719.363557
719.363557-821.284766
126°N 821.284766-887.131224
887.131224-929.671498
s ® 929 671498-957.154751
25°N = 957.154751-999.695025
=999 695025-1,065.54148
124°N:
23°N ; L
22°N

97°E 98°E 99°E 100°E 10]°E 102°E 103°E 104°E 105°E 106°E 107°E 108

Figure 7. The Light and temperature feature index of habitat Environmental in Yunnan province
E 7. zmdE ABIMERIRFHEITN IR
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Figure 8. The Hot and dry feature index of habitat environment in Yunnan province

B 8. ZEIE AR SRR RS
BN JE IR B VP FE 5

L O
29°N N
128°N A
JE e
279N == 200.30502-255.621525
=255.621525-271.450923
271.450923-289.230687
126°N #289.230687-298.611272

298.611272-313.195203
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14370.955582-443.737438
W= 443.737438-644.356135
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Figure 9. The Climate suitability index of habitat Environmental in Yunnan province

9. aEEABRMESIEZEEEITNER

4. &R 5IHR

ARG EFR R AL, o0 74 L AR BURMINJE A E M5 o 5 b [ 44 HAp AR
SRT USRI A A1) S MR RS, R N KT, b g
FZH” ST, R EARIRT O R, T EASAERAER DR, CpEAEREZ 2
FHZKTT, XA E SRS ER R Bk R BIRSEEEm R 2R, 58 7N E4ER
AUREFEEEAREG OB TR E TR AL BRI BT BRYC T KB IR AR R iR
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TR BRIERORN A5 SRR E. 8 B LA BOR M B A TSI A S KRB VLSRR, W
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