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Abstract

The station data, environmental air quality data, and the normalized vegetation index (NDVI) from
MODIS/AQUA L3 satellite data products in Jiuzhaigou County, Aba Prefecture from 1960 to 2018
were used in this research. Based on human comfort, vacation climate index and climate statistics,
we analyzed the advantages of tourism climate conditions and ambient air quality in Jiuzhaigou
County. In addition, we put forward suggestions to tap local eco-tourism climate resources. The
results showed that the annual average temperature of Jiuzhaigou was 13.1°C; the annual average
precipitation was 540.8 mm, and the number of light rain days accounted for 73% of the total
number of precipitation days, and night rains were the main ones; the annual sunshine hours
were 1670 h, and the sunshine was abundant. The dry and rainy seasons in this area are distinct,
with simultaneous rain and heat; the annual good rate of ambient air quality reaches 100%, and
the suitable travel period is long. Jiuzhaigou County is cool in spring and autumn and comfortable
in summer. Human body comfort is the highest in June to August, which is very suitable for sum-
mer travel. In the future, it is recommended to explore weather and astronomical landscapes, de-
velop summer tourism, and use location advantages to build an eco-climate brand. Jiuzhaigou
should give full play to its advantages in local climate resources and create a model of smart
weather services for eco-tourism.
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2. FERATTE
2.1. %R

SO R RS © SR WIE R 1960~2018 £E 138 B E 5 A %ok H 8, G5 PR
B R AR BRI AR FER 2. KU 2016~2018 AEyEFLEL(JULZE I KUSEIX BT 72 Hh)
T LG N R ERE . @ PEEKEER: MODIS/AQUA L3 FEHHE M MYDI3Q1 & (250 m)
H— AP IR ENDV) . @ AR 2019 45 U800 B IREE 2S5 2 R sk H 4

22. /&
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2.2.1. AKEFEE IS (Comfort Index of Human Body, f&#R CIHB)
MNAREFIE R 152 — LA B TR 4L, BREREZARER, v UM AR JE B A58 350 47 &
SRR, £ NEHEL. R BRI (I E B R bR —, ASCRHW N ARG T

CIHB =(1.8T+32)—0.55(1—%}(1.8T—26)—32ﬁ (1)
(1) H FE AER R AT XU A 2 A A ek T A, sUrh T 9 EE (BN C) s R AR BE (AN %),

V RRGECRALA m/s)o THREAE R AR MHE I P A RR IS heiE, R 9 B IEECE 1. FHIH
ZRHEOR, ARG EF & B, RSB 1, A\ REF & R 48 B e o 0 44

Table 1. Level of the comfort index of human body
=1L AFREFEEREFR

FEERE >85 81~85  76~80 71~75 61~70 51~60 41~50  20~40 <20
25 5] 4 2% 3% 2% 1% 0% -1 % 2% 3% 4%
N R e iz EIE, &7 & I, A by % W

2.2.2. BERS{EEB(Holiday Climate Index, HCI)

FERSAEFRE [ 16] [17] [18]H TP DX A B R PR R Ui B R A, 30 AP iR Ui % F6 4 (T ourism
Climate Index, f&iFR TC)ZE Al L3 H 1 — N FiEd, Ha =0, & EE PR I brdE S TCT EAAH[F,
BAE— L85 HEAT 1 R RSO AN 58 3

HCI #1 3 MR FHRBAFE LB SR 2), 2012 WERERTF TC, i 40%, R NEITERE Ik
RS, H B R (Ta) AT P Y AR AR 30(2) SRAF 1A AL (T, B ERERIR B 20V JE 1T IE
Ja AR SRR FE) R RAE ;. HEHF 4, @z ERZHEREIE, H 20%:; KT P, B FEKER)
FIRGEV)RRAE, 5 40%. HALER 3 RESTHFoEERAQ)EE HCL, HAAELT 0~100 214,
SXof 7 P B AR A 2 b AE W 22 4 BT o
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T, =Ta—0.55(1- RH )x(Ta—14.4) 2
HCI =4TC +2A4+(3R+V) 3
Table 2. Composition of the holiday climate index (HCI)
= 2. BERSEREHHCHEEA
HEF [EZRE E (%)
H =R (Ta)
EFIE(TC) ‘ 40
H P AH R (RH)
GESE)) Z(4) 20
H B ®R) 30
YIFL(P) )
R () 10
Table 3. Scoring scheme of the holiday climate index (HCI)
3. BRSEEHHCDIITS AR
B ARURBE(C) H B&7K & (mm) ZEEE(%) RE (km/h)
10 23~25 0 11~20 1~9
20~22 1~10
9 26 <3 9130 10~19
0 0
8 27-28 375 31~40 20~29
18~19
7 26-30 41~50
15~17
6 3132 51~60 30~39
11~14
5 3334 6~8 61~70
7~10
4 35-36 71~80
3 0~6 81~90 40~49
—5~—1
2 3739 9~12 >90
1 <=5
0 <39 >12 50~70
-1 >25
-10 >70
Table 4. Classification of the holiday climate index (HCI)
= 4. ERSIRIEH HCI 24K
90~100 80~89 70~79  60~69 50~59 40~49  30~39 20~29 10~19
HARRSL  FeaEE REHE & EH AR —& AEE  RAEE FEMAEE
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3. BEASIREE
3.1. REEXH

NI EEKRE, ELEE . REZ AT AR, USRS 5 R ERRm. St
H DU B AT A, L ZE B RR 13.1°C. RIS RO, RERERFAR 14.4°C (2006
), AN 11.9°C (1976 ). 1960~2018 4, JUIEVE S M e RN 37.5°C, HBLAE 2010 48 7
H 31 H; SRk <R N—10.4°C, HBLLE 2016 €1 H 24 H.

SEHBHMHBRERR, RET —RPBRIRZER R, SHEMFRRE . ARG EREE SR
AHEER . LR PHERREN 105C, WEHEEDERRK, N 11.4C; BEMLEHHI
910.9°CHI 10.1°C; KEFEHEZER/D, KN9.5C. &HT, 5 ARRHBRERK, N 11.9C; 11 &/,
N 88T,

3.2. KPEH

N R KE T, MARFEY, FrEKEN 540.8 =K, K EEENPLE 4~10 H: JLIE NG
DX e AL BT B K B 600.3 220K, ONILFEE IARMBTIR . AT SRS AE 7K F, B
T AR /NI B AT 05t X B KR B B TR (P 1), Xl 20 A R AT SR
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Figure 1. Hourly evolution of cumulative precipitation from April to October

in Jiuzhaigou county (2016~2018)
E 1. LFEHE 410 A BITBEKEZRITET(2016~2018 )

JUHEIE EL B URAEI () REE EAC B AR B, FNIERE SRR IR LRSS . L
FEMEHETTYFKE 145 2K, HEERKER 26.8%; HEE LN BRFEKEEFNE, MKE
2513 2K, HAEFERKER 46.5%; KEMRKE 1382 2K, HEERKEN 25.6%; XFRLEER
IKERADIIZEN, BKENRN 63 2K, HEFERKER 1.2%.

Bk H BK BT DU i — R BRI BB . 1960~2018 SE ML E 1. 12 A K HBEKELAE 5
ZAKULR; 2 AL 3 H. 11 ARKHBKELE 5~15 2K 2005 4~6 A. 9~10 A& KHBEKELE 25~50 =
KIGH 7~8 A K HBE KRBT 50 2K, FEBTHUN S G 25 FIE A KRN R .

GuitBoK HEOT R, JUIEAEERKHECN 1364 K, BAARZIOIBKHEI®R 5 fin. JLIEHER
KU, SN HECN 99.5 K, (HEFERKEHE 73%; F90W 29.8 K, HEFRFKRH
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21.8%: FFRWHEN 5.4 K, HAFREKSHE 3.9%;: FHREHE 1.7 K, SEFEREKEHET 1.2%.

Table 5. Precipitation days at all levels in Jiuzhaigou county (Unit: Days)

F 5. WEBEREAEKBEEM: X)

B /INFE H % WY H KW HEL FHWHH KW HEL
7 (0.1~4.9 mm) (5~14.9 mm) (15~24.9 mm) (25~49.9 mm) (50~99.9 mm)
KA 99.5 29.8 5.4 1.7 0.1

3.3. HR&EH®

NEEEHE R, NHRERIEFEE . HIRNEOE I A ] Py, A RH B s A 3 s 120
LAV 5 KR A B A B A, DN A BhT . FLgv BAE HIREF BN 1670 /N, PSR H BRI ECN
4.6 /NI AF H IR B AR 2 600 /NI, LhlRIESR S RS 2 B2 500 /Mf. B RHIBHZ, N 454.9
INE, HRBEBEZE, 4550014 439.9 /NEFT 411.1 NFF, #KEEAD, N 364.1 NF. WEHKRE, 7
HHBER&Z, ~i16l /M, HKESs H, AN 1572 /M, 9 A&, 5 108.6 /Mt
4. EDRBERS 54
4.1. ANEEFEHRAE

TV E B NAREFEE FEEU(CIHB) .45 B U7 6 frn, Zh X AMREFHEKIL 7 MH@~10 A), P
NEFEEE A IE, EERE. b, ANREFEE I B4 6~8 H, NMARFEE &R, FRN
“ERE” . 4~5 F19~10 A NREFIE L AIAN-1 K, VPICON “WmK, &7&E” , R EAG M E 28
2, FRERRR =L, NMAFFHEIN BB K, BRSNS NETIE; &2 &3 A 11 AR
A, (HNW S S SIRL T E RIS, KETIRFEE, (B AN 5 5 T RO — 2 CREE S HtE o

Table 6. The comfort index of human body levels in Jiuzhaigou County

6. NEBEANGTFEERESFR

At 14 2 H 3H 4 A 5H 6 H
FHE G E TR 37 40 46 52 58 62
e s -1 % -1 %
T3 Y 34 24 24 - Ve 4
NIRETIE V2 3% 2 % 2 % - e 0%
» b i 718 Figt 718
At 7H 8 H 9 H 104 114 12 8
ERETIEE TR 66 65 60 52 45 39
e -1 % -1 %
&R 4 g N N 24 37
NARETIE FEVT R 0% 0% pen poa 2 % 3%
i PG &7 &8 b VS

4.2. BERSEEHETHK

LA A R B(HCD T R A R R 7 s, RUFEAEEF 12 MAYE R R R, I
FH 9 ANH@~12 Ak “RIER” BRFRIEE” Fl, 1~3 BRSO “EHT . EEEE
Koo 5 IV Fg X B RUiRBF O LE, LB IE ROy A& R T s RS Par M, AT AR
# EPRS SR ANEUKE R TE R 19], HA&A A EE s, RYNZMB X BA UL B R
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Table 7. Monthly holiday climate index (HCI) of Jiuzhaigou County
= 7. NEEZEAERSEEHREC
A& 1A 2 H 34 4 A 5H 6 H 7H 8 H 95 10H 1A 1273
JUEEW 68 69 69 73 78 74 78 76 73 72 74

W REBERR RAER” , REERR REE” , WMERR GEE” b ECohENE “IREE” A B
(HCI > 65).

4.3. RHFEFEFE
JUIEHAMBTE T 5, ZEE % KX, #E 2020 FMLMITRI SR, 2B RMWE &R
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Figure 2. The Normalized difference vegetation index distribution in four seasons of Jiuzhaigou County in 2019
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Figure 3. Vegetation coverage of Jiuzhaigou County in 2019

& 3.2019 FAEHBEWEBEE

AR 45.32%. FE MMM, &t 7 A EZ A BIERE, G RN, &k, SREI
M B4 MBSEZ2HAT Y, URAEE. =62, WDKK, AR SERSEE R LR
PaYy. LR K G EEE R, BBUFSEEE S| GG ERE, A RS E#NTE
HpZ EME, RIRANTHRESRREMES ST, BRI EEKE T, BArAs
ISR T A AR B R R K.

AR T MODIS/AQUA L3 P H#is 7= ot JL 28 Bl ARl FRAE IR AT 7 0 #r o o 21
F V3 — 4L A 8 F6 $(Normalized Difference Vegetation Index, NDVI)F= g R K. =, EARBK. AKX
2 B S J A B 0L ) DK SRS IR 3R T S S 2 v B Ak o R i 5T DU T Ml 4 BRAE 4 A8 A R 55 15
S5 27 DX 7 o PR AR AR A

JUEEI VA — A 4B 4 ND VI Sk 2L S AR A A 73 A (1 2), 2019 SFEREBEIRECTME N 0.84,
MR A KAF R . 55K E 200 H D73, AU NDVI RSB E SR, W ALZEE g E S
FE AR 2 A S RO 7340, 2019 it XA 78 55 5 (14 3) . IR RE, HE LRI RED
NDVI {H#m, KA, MR, MERSER, IWIEAEMIENE I G RAEK, EFHE
A IR B R F BRI HRAS, NDVIE WS & T HAm 2=, LK 28—, b, voEs.
PHRG A S0 A M XA 7 5 BT PR, (HA4E NDVI “FREUETIA T EE AT, HEyE S e, SRyt
BHEFEE.
4.4. IMFESMER

JUEEV B IR IE A 8 3h W ok W H g AR . AR AT RII(PM ) —
AR, RE. WP (PM,s). KA OMESAREEME) (GB3095-2012)H 4% WMl F8 ¥5 1 43 2 bk
217,

2019 L2 BB H ¥ s S E B Je B i 4, AR, AR TTIRONETRL
PI(PM,o) —EALIR . R GPRYI(PM, 5) H PR EEYIEbR, FFHIREY AR —RhrvE, 250
FasE
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Figure 4. Monthly average of major air pollutants of Jiuzhaigou County in 2019
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Figure 5. Monthly average of AQI of Jiuzhaigou County in 2019
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G544 £ L EN B ELE LIS BETNIIA JLEERE MR . DM BRE SR m b B, #3547
AE MR I 25 KV Js 4B T4

5. &5ig R
5.1. &g

1) JUZEE B R R A%, SR 13.1°C K & 540.8 mm, /N H 2 S FRKE H 2L
(1 73% H AR RN o3 A H RIS ECH 1670 h, Jel7ei, TR, WHRARERLRE®. BRSEE
K, WBZMRE: BRERMNEGE, SEWRNER; £FENEATE, EEIMHIKS.

2) JUEEIE NAREFEIAIE 7 S H (4~10 A), WEONEFE B RETIE: BRI FIL “EH”
G, HH 9ANH@~12 A)is “IRIER” 5 “RealbEE” H0), SFEERK. AMREEE 6~8 H i
e, U R B R U

3) JLEEH LR E SR, AR BUEIIME N 0.84, AR R, RIS L) e
PR SUR Y IA B — b, AFEMIE SRR E AR R 2IE 100%, AR TRk, JEm 40
L
5.2. REZRERFSERIRNS

1) WERBENGREEE R, SERWERE, AATE “Frh. ZES. . 2857 e
. TR, SAUEH, ERWEMR, REFEIK, G468 RAREEMN—FNEEER. K
BN E AR, (WAEFFR, BT R 3 A L B, R IE B R AT F AR E R,
N EFEE e, HEZEWEWNS MBI SRR S0, &SRR et R, M. 4
W &R, B ERERO X IR UK . VKR SISER RS

2) SR XALARAASMER IR, 780 K3 P ERRE” | PR SRR SRR
RSN, R R I A i e AT, AT R GRS . JUIRIATE AR R, SERk, @it
TR IR FE B H B A FE v, 785 5 RE I S | ARSI R RE 71, DA R SRS
B PR BER AU AESIGRES = MR, RiERREFEE . A2, RRERS, TE42EE
A T B R GRS .
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