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Abstract

Based on the meteorological data of total solar radiation and sunshine duration from 1998 to
2017 from Hami National Reference Climatological Station, the temporal and spatial distribution
characteristics of solar radiation in Hami are analyzed by various statistical methods, and the so-
lar energy resources in Hami are evaluated from the aspects of solar energy resource abundance,
stability, available value and optimal utilization period. The results show that the average solar
radiation in Hami in the past 20 years is 6105.47 MJ/m?, which varies greatly from year to year.
The average sunshine duration was 3424.5 h, showing a significant growth trend. The total radia-
tion and sunshine duration are the maximum in May and the minimum in December. Hami has
good solar energy resource and belongs to abundance belt in resource. The solar energy resource
is stable, the average number of daily sunshine duration more than 6 hours is 326 d, and the solar
energy utilization value is very high. The best utilization period is 9~17 o’clock every day. Except
for the relatively short sunshine hours in the morning of November-December, the rest time is the
best utilization period throughout the year.
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1. 51§

FIEROKPHRE TR £, FHBER K, HEE D ERN 60%~80%, 4ximHER 6 h L KETE
250~325 Ko /KT 4K FIAR S S BN 5000.7 MI/m*~6500.7 MI/m*, 4448 N 5800.7 MJ/m’,
S S A L[R2 B X R 10%~15% WA 25 T AL B s 4 5 /R F VR X B AR, Hhps Rl rg Ik, HhERALFR
NZRZ 91°06'33"~96°23'00", db4h 40°52'47"~45°05'33", “FIJHEL 2692.1 mo WE2E 17 & S AL iR A Bt 1tk
FEREAE, THRAOW, BRZ, HERL, ASENREEFEMX 2 — T4k, MBI TIEFN
KBARERIEA R LR, QiBmiH/REE 106 E w5 oK B A AT 7 AR S5, W B S 26 e XK
FHEE VEIRREAT T AT, AEFESI[3]108T 7 AN ER Bl X R S0 X R BH A 48 S AR AR E S . HET XA 2
TR B B8 ZEIR VPG 7 T AR T b o i TS RBHRE IR &, IO O B K R A, K
RIEEHRA, BB, BInmT AR ReIR s, R RGFRIRLE M, XeBliZX
AT RS R ke, RAETEM. B, B0 % XK IR G i ARG, 4T VR4S K BH RE
PRRFHANE, R TR AR 22 BRI, X R BH A 58 IR 7 o A AR L
2. FERBRIREMAG X

W5 T I R PER S R I 5T 190 A R s 2 P 5 T I ) B v e i, Dy ks, W T A K B
SRS AR R TG, RRFAF TR A, SRR G % ] S B
Hl, HdEseks, fFo—SEMTT TR, ASGERIL 1998~2017 4L 20 a B4 A H KBRS H i
M FREAT G, A TI 25 0 AT REAE s[RI FH R PE ASA m) 26, 43 BT 4 S A TR 5 A 34
o3 8] 4r AHEAE s Fl Mann-Kendall 75 V5[4 20a A 48 S50 H & 18] 72 51 30047 58 A8 K 060
3. KPFRsESTH0 B BE S
3.1. KPRIESTERRTL

MAEETHIT 20 a FPHRPHREST BN 6105.47 MI/m?, bt | Fix. HEUE 5431.6
MJ/m’~7138.6 MJ/m® 2 [B]7284k, EFRAEALELER; S RAE L BLAE 2006 4E, 5% 7138.63 MI/m?; f/ME
HBLLE 2012 4F, N 5431.6 MI/m?. B 2 ATLLE Y, KB AEE S E 2006 il EHLEE N Y, T’
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Figure 1. Variation curve of total solar radiation in Hami
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Figure 2. M-K test of total solar radiation in Hami

[ 2. MEHAPADES M-K 4858

3.2. XPHEESTABREL

20a R 2 K BH R 56 0 H B AR Ak B R (&l 3 Fiaw), HEUEAE 158.85 MI/m*~986.78 MI/m” . [A], itk
B ILAE 2016 4E 6 1, 9 986.78 MI/m?, fie/MEHBIAE 2000 4E 12 H, 4 158.85 MI/m?*; Z¥untal(3 H
~9 AT RMEX, BE 470 MI/m* LA Es 1 AL 2 AL 11 AR 12 A%, HAETE 300 MI/m® AR . 4
K 3 R, HYRARREN AR RER0 1, HRmiEN 3 AnIrdEoudsin, =5 ABRER, N
769.75 MJ/m*; 8 H LG FFahiRiE %, BIAZEH 12 HiERE/ME, N 199.44 MI/m’.

3.3. HRREBEBREL S

T 20 a FoRIG T T2 H BRI 308 3424.6 h, 1998 4F H ff &/ A4 3154.4 h, 2009 FH %~ 3672.9 h,
WZE (w2 S5i/PH 2 2)N 518.5 he W 20 a HIREHECERR B LA KA @WE 4 FioR), WMETEHR
I R K g, 8O 13.391/10a. HHIE] 5 ATATL M 2000 2, H RIS 0 B9 2K s, F) 2002
KBS 7 0.05 WEMEIR AL, B3 2006 FXMIGKEHAE R OLEIT 7 0.001 BEMAKE, X
T8 22 IS AT H IR AU K A o2+ B0 . ARHE UF M UB BIE A B T LUE H, M3 H IR
IR RAB KA 2000 4, b5 —BHIRRRE 2B
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Figure 3. Variation curve of monthly mean solar total radiation variation in Hami (MJ/m?)
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Figure 4. Variation curve of sunshine duration in Hami
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Figure 5. M-K test of sunshine duration in Hami
Bl 5. reET HRETE MK 45

3.4. HRHBABRELMETELSH

ML 20a () H RIS B ] T EIERE, mRMEN 5 A, HIRN%356.6 hy HMEDY 12 A, HIERRL
1952 he M 6 A7, AR RER MG . AHIREB RS0k E, B3 H RN 8L 25 Ll

30.4%, A=,

b 18.3%; FEKFHZAT G ELBIFZEA KR, 2358 24.5%F1 26.8%.
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Figure 6. Variation curve of monthly sunshine duration in Hami

6. MaEETH HERATEA LIk

4. KPHEEFIFVERE

4.1. XPHEEREEEEITMH
HRAE 1998~2017 FEAKBHAR SN R ZE i, W3 T 20a T BARSHEN 6105.47 MI/m?. HRE (K
RE TR AL —— AR 2RI FRIE(E 1) [5], SHUKIHRERER T B 2K “REFH” .

Table 1. Richness grade of solar resources

# 1. KPARERBRFEEFR

2 HRFT SRR A E AR AR (MI/m®) ER S BB IR (KWh/m?)
wEEW A >6300 >1750
IRFw B 5040~6300 1400~1750
BEEW C 3780~5040 1050~1400
— D <3780 <1050

4.2. KPARESHIRRERRE T

KPBHRE R RAR e FE & H B H BB ECR T 6 I Fis KMES s/MERHER R, WHmA=, H
PN 2.
B max (Day,,Day,,---,Day,, )

min (Day,, Day, -+, Day,, )

A, K KPHAESHRAR € fabr, JTCRNE: Day,,Day,, -, Day,, A 1 £ 12 A& A HIREHCKT 6 /NEf
REL AR (); max( ) min( )7 A& SR RN B /AME TR E. 2B AR A FH RE B3 I PP A4 ) 2 22
etz —, IZAEB/NEIZ0 X H G 7E M AeE, SRR BN, 8 AT R FHRE SR TT
ZillER

Table 2. The grade of solar energy stability
F 2. KIHRERBREEEFR

X BH e B U5 A R EE TR AR e
< e
2~4 FaE
>4 e
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AR DA B A ST AT H R 4 A R PHASE JE KB 3), WRETTE KDY 1.4, &AM K <2,
X S TR PR AE BT AR E , ARH G EOR FHAE BT R A o
Table 3. Hami K value per month

=3 BETEBAKE

Aty 1 H 2 A 3A 4R 5A 6 A 7AR 8H 9 103 i 124 Py
K g 1.8 1.4 13 13 1.2 1.2 13 1.2 1.2 13 L5 1.8 1.4

4.3. KBHBEFI AN ERITA

TERBHRER M E RV T, — BN B H HIBN SN T 6 h, KIERESARG R AME. L4501t
B EE 7 fR), U520 a RIS E T HBREECRT 6 /AN RECF N 326 K, 1E 305~349 d X [A]48 1k,
S 2011 FHEREOCT 6 NN REIRE, 349 d; 1998 FERHIRD, K 305d. Hk, KA
ReFT R K&, AR &R TN E.
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Figure 7. Variation curve of the annual sunshine duration are more than 6 hours in Hami

7. BRETEHREEAT 6 NTRETLHIL

4.4. XPHEEHIE B & 4EF AR EBOREE

HRHE A PH B8 IR PP AT A%, I R BHRE H A2 4k R AEVE N dabr, PPl A BH BE ST I HARL IR . BAY
HbIE K FHET 9~10 B AR5 H B $/E 8 L 4 H BRI AIARER, DLIE R FHRT 11~13 B APy H FRRS %
ERNF A HIBTE ORISR, PAIEKFHE 14~15 BFEF1 H IR BUE 8 R4 H BBE DURER . Wi — B
AR P28 H BRI K, 3R 7812 B 18] 2 — R e 1A BH RE B 5 R FH Ao B .

G 20a M55 5% H B H R 20, 0E 55T 1E K FE B AEF 35 H IR A B BEN 0.79 h, 2B B
IR 2P B Ber 44 H IR 203258 0.89 he Wi 8 B, 2 KH 9 B ~17 B 35 8 T R B AN Bt NS H 0 A
KENE 9), B 11~12 H B4 B IR BRI 2 41, Hee A4 R K BH BE BRI i HE R FH I B
5. &igfnitie

1) MBI 20 a FEF ) R PHAR SR 6105.47 MI/m?, FEFRASALEL K, 1 2006 FE#2 H I T AR T T (%
P, 2010 £ T IEBEBETEE, T HBKHCN 3424.5 h, 2000 4E HBLRATHER K, 2002 41
Ktk R 5% . RKPHSAR AT H IR B0 A BRAS A 15 52 s B o A, BN 5 AR, 12 A4
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Figure 8. Variation curve of hourly mean sunshine duration in Hami
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Figure 9. Variation curve of per hour sunshine duration monthly in Hami

9. lE™ & A EN BRI

2) W T R ARG R RE VIR, B T SR IRAR A= s B A KB AR E E K AB AN T 2, A E 900!
FH BN EBOCT 6 D RECT 08 326 o RFHAEFIFIUMEIR s AReh 9~17 I i A I By, 424
HER T 11~12 A B HR S b 2 4, H8 A 4y B R KEH BE B4 8 SRR F I B

W 85 TIT PR R B4 S e A B e TR B P 2l . ST ORI 1 0 1) AR AR Bl ) R Bk ey 2 X Bl
SARERARE L P BE I P IRE, — BT U B R, 53— BB e B S R AR L DX AR B AR, PRI
W X R SS, =R AR T SEE AR TR, ARHEZ, K. . WAaRHBRxE
b mBRD, ARG, DR RAIE TR B, RERS A B 2 AR B LA BAA M .
R, IR RER IR A R, B TR A

S E WK
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