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Abstract

Near-surface wind is a directly usable source of wind energy, and the study of its temporal and
spatial evolution characteristics is of great significance to the development and utilization of wind
energy, while the spatial distribution and temporal variation characteristics of surface energy
transmission have an important impact on land surface wind speed. There is a great connection
between them. If you can find out its associated characteristics, it will be meaningful for studying
near-surface wind speed and energy transmission process. This paper analyzes the near-surface
wind in China from 1979 to 2018 and the high-resolution energy and water cycle data assimilation
data set in China from 2005 to 2012. The research shows that there is a significant difference in
spatial distribution of near-surface wind speeds throughout the year and in the four seasons. And
the wind speed levels vary greatly, with soft winds dominating. There are strong seasonal changes
in the areas controlled by light and breeze. The inter-annual variation of surface wind speed
throughout the year and in the four seasons is obvious, all showing a trend of first decreasing and
then increasing, but overall there is a significant decreasing trend. The weakening of the average
near-surface wind speed throughout the year and spring, summer, and autumn since the 1980s is
a sudden change. There is no sudden change in the average near-surface wind speed in winter. The
surface energy transmission of the underlying forest surface in China is strong. The energy trans-
mission of the underlying surface of the forest and grass is mainly contributed by latent heat flux,
while the underlying surface of the desert mainly contributes through sensible heat flux.
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1. 7l
1.1. MRENX

B A 20 HEZZ LR, FEE N DRIZIE R, Tk AR ik, HEsok & S eE 2 i s Uk, 4
BRYGE W TR T LU AR IR N £ SR BUE U B R, W BRI AR S IR AN & 5 R et >k 1 BRIISE
Mi[1]. EABRAZRRIRTE SN, URTHE, KNS, W ETE, KPR R A A AR, RS
ARG A ORI EE R A [2] 0 It T KGE A S A BE AT A AL Y R R 3R, R RAE R A%
MR SZAE R EENE L, Simhmzak. MK, SMEERIINGEULDERFHEERRE
MISCR[3] [4]. BLAN, BEERFRET— i, HALTFRBRIE, MR RIRA. AMEA AR
AR H a0, SRR AN K DL AR H B SR AR U I B HE R S H RS [5] [6].
RGBEAE D9 — R m] HA4 (T v eV, ERESR AR 1hE 57 RE VRO N 1) B 5K 9% 28 SCRE [RIINF Ik B RS IR R0 H 1, 7E
BREVRTT R T 5 eV i R e AR i A vp (S 4G BB AR, JF H 2 BN I B S DA 3 2 R
PR Z —[7]o ), X REERIRIT R SM A BRI, #E40T, £ 2018 F 1k, X

ik
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B OO T E B S RIR Y — . EARBEE T . B AR R RN, BRE AL R R IR AL T AR
R R LT AR B I, o IRGRE 1 T K5 00 FH 0 g A T 5 BRI R R 1) B o 0 b T JXUAE T e 1)
JRRERIR, X KRS RIFE R AR A 2 AR5 BB AR o DRI, e o [ (X g b i JRGE (F F AR A 4 28]

T G AR B A TFRE R AR AL . R A BARIE RO R T GRDFLX ML #ul & (W/m?),
HFX 8 BHAGE B (W/M?), LH HF0E 08 B (WIm?) . T % B B R AE 105 AEIF 50 A0 A A0 i 0 i F %
SRR . B I PR A AR IR b T —— KSR P R R A8 o R B H AR DRI B A BRI X 4 3F
B 5 AR e R, ol T o R 7 52 BB L A 3 TR [9]

Wi T 3ok P2 i i R RSB KB AR I AN B B 1] S8 R AL, R BT T AT MR A
B RS e ORI DA R R AR A AR F A AR IR, UM R P18 0 2 i b —— <l A0 ol 2 2 i T o
FRBIF E 0 32 2 A 25, " B4 O R 30 o 1T (398 9L 2 PO T2 R AR, o T 8 5 47 S o T T 2 o (1) 2 247 2
RFAE, SR ——SAE M EZ S H[10], MR IEE 2 2R RIC Ml 2 kA — RV . A Ok
—— KA MR RE R AAOE KSR, BORAESS, BB, KOS E LR A% .
W (e B R T 5 KRR RS I E B A R[], LU R Z s sh T A%, i8It Ekman il
AR, 815 H KA SR RS T2 TR R R R, Shimdsgm TR, Ko Fikk
A A S T

1.2. EASMAZIRR

B thE 5% D6 OB RS AR A I H 25 00T, SRR 2 IR S0k H S rRZERIE 7 Hp L 1 3R X
AR L F ok [12]

S F LT b T T P X 3t A AR 3 1 2 5 o TR AR [13) R FH 1970 4 F1) 2004 £F 1 8]0 76 3E
TR £ 0 G 3 A0 v L il (18 e T IR I BEORLAIE A B0, S S G i PR ST 359 3 T R A7 A B S R s/ N e 3
T b TR 45 D B2 2% 1) e L L Sl XIS 43 SR B Y 3 A3 I 9 o SRHGIRUEE (141 I, TR A b b DX (1 1) XUk
AR AEZS R 40 A A I R 22 5, FEARILSF IR A PE IR R AR 7 07 1) 2 S P G K, AR AEF BRI
ARG AP R 7 22 4T 48 KGR A BN o B HE RS [15] % 3. [ b J7 s X0 30 4 Ay $th i XU AT b 2 2 22 )
BEAT B A3 At T 2 B, 3R PR TR R 5 b 2R BRI AR G 5 235 I IEAE G o Zha S5 [16] 388 1 o v 6] 0 b T
PR IRFFOR I, 5 30 AR [ M KR KA T R R SA,  FA 3RE AR AR XS 34 XU DL R4
0.13 m/s [ FERFAK . TRINNBRSE[17]R A 1960~2018 S35 H P4 52 iy DA R BT [X 45, 85 /N 4 vl 3% H Hu i
PATERE, WEFT T ISR T I 58 AR [ - T XU [ I 2 AR A AREAE , 45 S 3 B P 58 i b [X 40 K 22 250k i 1 T XL
AR T RS, [F XU A H A R B S ) DX R ALE

ST b THT R AR AL 5 R T R 72, B AL R B S TIRZ A B IR AU . — LR 5
Y5 300 T PR P 9 55 R KSR 0 55« JEUR e - T Wl LA R SRR R R B —ile . R ERI#
2% Enloe S [ 18] 41/ b ThT XU 128 4k [F] JE /R JE 5 - # 7 W5 Bh BRI R ALK, X ENSO B AH A7 A0 ¥4 A A7 3 1]
5 1R B X P8 (R AR A EAT IR 9, B 1 ENSO 538 ERESEVERE X A (196 & o SuSelj S5 [19]38 i X 3z 1 T
PR 5 PR A X 2 T 5 2 R AT 902 0t T XS 119 9 55 A b KR B PR ALk 55 P 5 3011

AR KR TS, X T 68 S M AE A B et . 20 20 80 FARTE SV sk T R [E 25— A
R i T O A LI R 56 (HEIFE) DAk, FRIE C) 26 J5 1 R 1 v b VAT 8 & iR 52 X (NWCALIEX) [20] [21]
[22]. MERIR(HUPEX) [23]. PiF =t HB[X (JICA) [24]. 5785 B (TIPEX) [25]. P9 52 1 % )5 (IMGRASS)
(26155 FL A7 HL 2 [ AR A A MR AR AR DX I 1) B Kol [ o PR 36 [ 100 76 AT 176 7 JA - 572 X (NWC ALIEX) i 18] Jok
BREFERATRE LT RZEMEEES, EiNamART 2 XIS SHRETR, i
T, VA, KR IR SR AR AR A S T bk X g 2R AR S ) R 4 AT [20] . TR (HUPEX) i
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Figure 1. Topographic Map of China
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RBPER: FELE L.

Table 1. Meteorological elements and units of China’s regional high-resolution energy and water cycle data assimilation da-
ta set

%1 pERESSHRERBKSEIANEAUBERSKERZR A

45 SRR 45 xie 5 SRR
LU_INDEX TR R R Q2 Hhi 2 KAk ELi (kglkg)
T2 HbTHT 2 RARR FE (K) PSFC %S (Pa)
u10 10 KAk U K53 5 (mfs) V10 10 KAb V RGHE Sy & (mis)
TSLB TR (K) SMOIS TR (%)
IVGTYP F SR ISLTYP B =St
VEGFRA A 7 GRDFLX Hh 2 HE = (WImP)
LAI T F5 45 % (area/area) HGT Hu T (m)

TSK M IR (K) RAINC FRF BB (mm)
RAINSH BRI 2 B K (mm) RAINNC Ak R 2 ARFEZK (mm)
SWDOWN T T L 4 3 R (W/mP) GLW Ifa) R K A S (W/m?)

XLAT A XLONG 2354
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2.3.1. ERASHEE

) P b T R 500 R ), o P Z TR AR DG G B, IR S — A AR S MR 1 — e 2Rk [ A O 2«
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2.3.2. t {1
ASCH t IR BEK R K H G BRI AR AL 3 5 AR 2 B K R A o) R B0k AT 35 1k
K6, tARIG A student test, & —FRFESEH AT R IR SR 7% A 0N:

)

n-1
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3. MRER
3.1. PERXERIE 26 57 FHE
Table 2. Beaufort wind rating
= 2. ERRIER
W& K P (m/s)
0 TR 0.0~0.2
1 R 0.3~15
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Figure 2. The spatial distribution map of annual average wind speeds of dif-
ferent intensities (m/s) near the ground in China (1979~2018)
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Figure 3. The spatial distribution map of the average wind speeds of different intensities (m/s) near
the ground in four seasons in China (1979~2018). (a) Spring; (b) Summer; (¢) Autumn; (d) Winter
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Figure 4. Monthly average wind speed near the surface of China from

1979 to 2018 (m/s)
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Figure 6. Variation trend of the four-season average near-surface wind speed in China from 1979 to 2018. (a)
Spring; (b) Summer; (c) Autumn; (d) Winter
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Figure 7. M-K statistical curve of annual average near-surface wind
speed in China from 1979 to 2018 (The gray dashed line is the crit-
ical value of the significance level of « = 0.05)
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Figure 8. M-K statistical curve of the four-season average near-surface wind speed in China from 1979
to 2018. (a) Spring; (b) Summer; (c) Autumn; (d) Winter
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Figure 9. China’s regional average annual near-surface wind speed trend (m-s *-a %)
change distribution in 1979~2018
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Figure 10. China’s four-season average near-surface wind speed trend (m's “-a %) change distribution in
1979~2018
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