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Abstract

In this paper, using the data of APHRODITE, CMAP, CRU and station precipitation from 1979 to
2007, the wavelet analysis method was used to analyze the variation characteristics of precipita-
tion in Qinghai-Tibet Plateau, and the influence of four different data on plateau precipitation was
further studied. The results show that APHRODITE, CRU and station precipitation data are similar
in precipitation wavelet analysis, but there is a big difference between CMAP data and other data.
In terms of spatial distribution characteristics, APHRODITE, CRU and station precipitation data are
more consistent with water-reducing, changing trends and inter-decadal changes, while CMAP data
is significantly different from other data. In summary, CMAP data shows differences with the other
three data in many aspects of analysis. Therefore, the use of CMAP data to analyze the precipitation
on the Tibetan Plateau should be corrected.
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1. 518

R R F A BRI B, A MR DR B 2. IR 4km B b %R
P L 1 AR LR B L RS e L, St MR A 4 SO . R R Bh R S B A AE,
(5 HA B T B B R[] E BRSBTS B2 T, T R R R B A BRI X 2
AR PO 87 ZE AT — S R R PR [2] 0 7 A R T VT L MR 7 4% e A 1 R VR
HME KB 1% b e KT RS oK BRI 2, RO R E AR, PILTFRX . Wi R
W R LTI, HE RS SRR 3],

T 9 0 B U A S A R P R R L, i, 380 Rk, DR B 5 1 1 SRR B0 5 2 1)
b T8 S8 H A A 00 DR 2 S O O B, X 7 T B X P B TR, K, B R A A S AR
IR+ SRZI[A] [5] [6]. AN, THERE A SOV £ bt % 4 b T 0 SR A 25 B R R T A 7
LB RGN LB, SRERFRE. I4h, S ARG 28 T IR BRI R AT A X 55,
HAE R KRR 2 BAIE A, SRR R 7] [8] [9]. JuH LT3 TSk 175 s I
FEALHHLIK, BT B PORIRH M X SR R FEP= AR T BOREIA[10] [11] [12]. BRIk, SHEAEBhH
ORI AR R 5T

S SCHE T 22 Pl 5 8 7K B 7 G T M X 45 0t O 8 7K R, e WK e W R 7 e
X P03 SRtk DA R K P AU AE AT A0 0T, LAV B R AL FI VAR, AT AR A e, &
S P R V0 e (R B S 4

2. FERANT %

K F DU AH BRI 5 8k e BR P /K B HEAT R EE 2 A, 04

1) I ] 7K T YR P AL 4D ST S i T UL 8 B 7K £ #E (Asian Precipitation Highly Resolved Observa-
tional Data Integration Towards Evaluation of Water Resources, APHRODITE), i [a]yi[E Ay 1951~2007 .
BRI, R . AR R AN A AR A L S X R A O N 22 R O SR ek . TR T
2006 4 H H AR B G Al LA it EIF R, B R &R/ KCHZ, 2R %
AEM LS. AR Bt SEE E O Fe G 36 B AR S o DU RS GO
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RAMEHRH R X P 5 SRS 8T PN K SRS St S Ak . S
BOE AN TR B K S AN TS EE A A [13].

2) ZR 2RI K S RS AERT 75 Fh O (Climatic Research Unit, CRU) 1901~2009 4E45 8] /3 #E % 4 0.5° x
0.5 [BE KA fiBE bl ZAURARE T ~&E, RIRHEZE., BEAKE. HPSE. AP EH R
T F 1901~2009 “FHZKIA e o (A Bt 04 T ok fBERMAE OIS sl B RH 14].

3) EEA MM AL 5 KA A I %K B (CPC Merged Analysis of Precipitation Pentad data,
CMAP), ZEHREE 3 HE R 2.5° x 2.5 ZEHRRLAE T Sebril 218 5 P EATA 7= B R K AG THERR
B, 32 B A TR 0o/ 32 [ [ 5K SR A0 A O A B BORMI S B /K SR TidR, 75 PR AN TR AE R
TEAN A BRYE N 25 19 2 R s b A [15]

4) AUiTRERH ToRET &4 . BIA X AET RO TR A Rk (RSl HIERD .
HlE N 752 ANFEA U ISR ARG K B ik 1951 Dok A HdE S, A4 H TR e
JEo BARAUE CPEARIR AR BRI PR . B MEXHREE . PR R R K#E
K] AR RGE B A HREE 3, Bk s . B ie ey 1951 45 1 A 1 H~Z24%, BE&UHN
BT [ g BORE, BRIV TES N 73.66°E, ARG 135.08°E, IILLEN 53.52°N, HmMLHEN
4.00°N. H [ Hhy [ H A5 S SO 22 5 ™ s 1 o S A2 | A T

21. A&

211 LMEMEMSERERRE

P R TR R XA Y Sk, — B X E#EE, Y B2t —E, BIEK
— PR R R . B RSREER AR R Z MM R, AN RE LB 25, @250 A ek 5
FERI[11],

G BERIEABH — KRG TR R A

X =2y +at (@h)

TR R B R SEARA FT BN e AR, WTLAME TAREE R re. EEXH n

AN ZEE) IR ER TS BRES1,2,3,---,n A R EL:

>4 -%)(i-0)
e = n|:1 : )
Sx-xr3i-oy

i=1 i

NS xR T ERNERM, XONHRARME. T=(n+1)/2 . 1Z{E N IER FRZERLEHTEE I
nENA LM TR, SR R RERREA . F HIE A IR I B A A B KT, B
o R E r kR t B91E,

t=4n-2 r 3
1-r2

FRXRMNEHE y=n-2 FE1 t 2040, BEERFEEEKEa Wt KR, WRt>t., HRREXH
AN P HIAFAE 235 AR O

2.1.2. M-K &%
44 Mann-Kendall test, M-K SRAFKG I & —FhAES G ML 7, WA E—R R ER KR
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WS UL TR MG B X T BA n MREAIII 751, A

[Sk —E(s, )J
Jar(s,)

UF ARRETE R IES 0 A, AL A FA X, X, -, x, T E SRR, 44 R e 158 EHKCr
a, #HUR|>U, , WRWTFHREHRLEEE. S%ERTH X BT X, X, % FHRER L
i, 2FUB, =-UR (k=n,n-1---1), UB; = 0. 7E[A—iKF P UB I UF FEHILL, # UB,
B URJE KT 0, RUFHIE LTS, /ANT 0 WIRM 2 FRESH . B2 H I/l WAE RO R
B Z20 35k T R A2 R A SRR T EN [B] 45 2, 2458 U T I S DX )2 P OS2 R 7 F R 221 mgf A SRR 114 2 A2 e T [9]
2.1.3. INE R

N3 AT AR B AN T DAAS 2125 AN 915 B I 1] 14 38 A S AN [R) A6 (] R 2548 R OR R B i A HUE R L
IR AR B RAR sZ KRR DT s AR I TR

HAH FRBEE 1 B EL O /N EAR 3 5E SR

Wi (a,b) jf t)dt,a>0,beR (5)

UF, = (k=1,2,3---,n) (4)

£¢,@40:i¢vaﬂ T BB O /N R B, A 26

_}Ué(a))rﬂa)|da)<oo (6)

Hif, §(0) T ¢(t) M AH . BHa —RMBRESRE, S50 MECEESE. % b H
P NBR I Ty, BN %, B

Wi (ar) = T|wp(a,b)|2 db Q)
NPT E R LT RERRERUE a (53, 7T CARE — AN TP 80 55 RSPl B R 8, 3T A
IR A A A ) 3 A S 8]
KT R X, g ISR R HOE 30N :
#(t) = (1-t° )exp(~°/2) (®)
3. PRI LAFE S 4
31 FAEK
190k 4 FASF Sl BEK AR AR 26 18, SR80 APHRO FR/RHE, KEEZN CMAP FEK %K
i, FLREZN CRU IREKEEE, B &G 5 (STA)RE/KEE, RS BB/ AU #2129 4R 1 f K
ECPIE. WERATUUE H, 17 Afr, BOKES EFES, 7-11 ARKES TRFES, (AE/RERN
/& 11~12 A, Bk CMAP %ifls & EFHEHSN, HoR =Rl dscs B w22tk thah, 5~9 A Mk K220

BORIFL, A2 A O, WK E 20 mmmon BlL, FLUR(EHSEE 7 Aoy, BRIE, 4514
I 1 AL K ORI EAT L — 2 S X
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Figure 1. Time series of climate mean monthly precipitation of four datasets

B 1 SiEFHrZEARKEF AL

BB DU MR AT X EE T DUR I, X T-AER 2R, DUAR R K &40 1R/ 9 CMAP > CRU >
APHRO > STA, HHEEZH L, THZAHF APHRO 5 STA MK EHEW M. HFEANE)G,
CRU 7K f hrme B B & s T Hoe =Fh 8, ANt APHRO W8] & s T Gl B g . MARE Sk, I
Bl K & RN A CRU > APHRO > CMAP > STA, 3 H. CRU /K & E B & & T He =F R .

245t T AT R K EM L . HER W, FEEKESKERKEREUERE, HE2EFR
SR TR, AZRNUAT R K ERDZEN, BRBKHIEZER KR 2 2T, EAHATE 150
mm P Eo 0 PURR R SR TR LRI, %R K &R/ CRU > APHRO > STA. b4, CMAP #dfs
HHADKIEAL, HFLABNRL, P LB A =B 2 R 2, EF CMAP (/K2 T APHRO
Z T, HES =0, ERNAT CRU £ T APHRO #idlE, HETESE —fi.
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Figure 2. Climate mean seasonal precipitation of four datasets
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TEREAR FRAHE, ETRIFAE=SAN T EEZ R CMAP B 1997 (EfEAE R HMEZ IS, AN, Bubs
HEF1 CMAP 4 73 7E 1999 4EF1 2005 4 H IS5 i 2 15 00; 55, CMAP BURHP 45 FAE 1979~1981 4F
DAL K 2004~2007 4E BLR RS AR 22, SR WTEIR BEIR IR N A7 AE — e e 25, IO {# A 1979~1981 44
PRI, T B AR AT IE 1T I IR IR 2

3.2.2. INESR

3 AVUFPEEE R K AR N AT A IR, B R AR R U, SEIAR IR FAIEE, JF
FHLL S IE XS 6, 0 R f XIRIE ] B 40 6 7 e PR A (] OB, T 2350020 5% IS0 6 PR 1)
R . HREX DR B (/N s ST LR I, APHRO. CRU M & s ¥dE #8 LG HIRI 208 10a 55—
FEIARD da (25 A M. AR 4a IR B, A5 APHRO ## LU B &2, I R4 10 4F a
FEARIN TR RE b, =MEEREA A E IR TE N, B R KEn 1202020
MIEIAAE By SRR TR — 8, O 1980 £E /547, 1990 44X} 2003 4, R MEE CRU > STA >
APHRO. CMAP i 75 e 1A] RUBE b5 A =Pl LURCARBL, (R AR R] A RUBE 1 D) 55 oA =
SEAAN AL A IR 72, oA = Fh A E 2 /S NP B SIS, R CMAP s BB B S5 AL
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Figure 3. Wavelet analysis of four dataset rainy season precipitation
3. PUFP R SRR B N A

3.3. FEREREK

4 NREE R ZES H KRR Z . BB 0L, 5 HE CMAP Hdfst, oAb =F%
PR AR SE AL X CMAP $df£E 1990 SEACRIUUID: 26 H, APHRO Ml & uti s 1- 22383
N FAEACRR I IS, T CRU #dls o 22 fE N, CMAP Bl st/ N 22 7 F DU FPH0E
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A FEH KB, BN GEIZ, H2E CMAP Sk /N B = T HAh =F 5 % CMAP LAY
=R AR B BONARL, CMAP RIA ek [E16 2.9 H CRU 5 CMAP #dEA8 3l  Je i/ N 2
G U EE W D Se 8 2 BN, APHRO Edl AR I NI #T kN . B ORE , CMAP s 1990 4EATE R =11
T H YA W NS, X R IZEHE 7T e RIS IS, BRI CMAP 2545 734 90 AF AR B 7K It
[FERERLATIE MIEIE . BRIz A, R =FsdE A A& 7, 1990 EARAEXT T 1980 FAR A AR LR
FEBELL 21 2 HIARXS T 1990 AFEAREE K.
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Figure 4. Interdecadal variations of precipitation during the rainy season and total precipitation during the rainy season
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4.1, BEEKSTHHE

5 JR DU AN [7] B K B3RS 21 10 75 e SRt X R K A m) A . BT L, BR G st Bl oh,
Hor =Ml i B KR B th 72 s IR AN R ], 4R v XIS /K &K/ APHRO > ARU > CMAP, 5354
PEAEMRZH X AR A — AR R o BB R K 0 A, DU AR S (4 0 A3 7 3R B K R 22 2K
BUMIF, WA AR ERR CRU K5 i 7 2 42 I8 M R 21 1838 I A LAAE, - HR =Rl i) B KGO VAR 7
DAL SR, I H APHRO $d 78 L e DX A R B MR 224 X g 3 A /K R 2 T Hofth = b i
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Figure 5. The summer precipitation in the Tibet Plateau for four datasets
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4.2. AEEKTHEE DT

4.2.1. TEMEEKSFHE

LA APHRO M5, BE—B 0T 29 45K 75 i e JF i X 22545 P48 [k B s 1| o A R 47 7 20 W (1] 6)
AT LA, 5 0 e S e 0 AR K s L ek B vk R, R R K R R A R B AR R -
], 7 P AR 0 0 R REAE AR — A PR A Oy, AN 7 B 5 At 500l (Pl ) A L R A g o 7 I W D
X [FIREA7E M i 2 33008 0 5 A A

422, BEKTBHEBRST

& 7 2 PURR L 1979~2007 - ZEFE K EARMES B2 AR E . CMAP £, 78 & 5 5 il Fk Az
oA AT R B, PRI ZR B K AR R - b - W2 - WA, iR L, K
by X K i SR 9D R 3, AL i DX PG I DR 4 DX 3, 6T B X1 75 i A o DX 3R H o ) G S 3R B
NI T . CRU B/ 4i 5 APHRO BB BONARAL, I AT AR B /K AR 34 43 A1 5 kD
-WE - - WERI AR fEEE L, BREAEFII o X R A, R R 2
o BB, 7E R R B K AR AT AT . AR b, RER O X A MK L i g,
BFRAB/NBE KB X, — ASTERT R X TR, 59— AN AR B o) (35 2 R0 AR ) — 7
Boye 2 B4, DU EdE T CMAP 788 J7 T R IEA 5 HAB R X .

DOI: 10.12677/0jns.2019.76065 568 Py


https://doi.org/10.12677/ojns.2019.76065

=
R
B

APHRO Precipitation Distribution of 1979-2007

76E 78E 80E 82E 84E 86E 88E 90E 92E 94E 96E 98E

=71 T T T T T T
15 30 45 60 75 90 105120 135 150 170190 210 240 300 400 500 700 900

100E

Figure 6. Spatial of precipitation on the Tibetan Plateau during rainy season for APHRO data
6. B EMERKETESH
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Figure 7. Four data rain season precipitation variation trend distribution
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4.3. MEBRKERIHRERREL

HE— DR DY PP R AEARBR ARG EAT 20 Hr o 14] 8 J2 DURR 4 7E 80, 90 4EAX K 20 LW R FE [k =
V] 4347 P DA B, AR B K A8 A . 14 8 A as by ¢ d 23l ARk /2 APHRO. CMAP. CRU,
BB AR IRAE 80+ 90 4EAR A 21 W IR K S A 0 A5 1L ev fo gy h 20 BIARER DL ERE K
IRAE 80 %2 90 AR, 90 FARE 21 A WIFE K Z M A . 14 8(a) AT WL, APHRO ##iE fE AN EACRE
KT ELEE 29 FHIFK A RHE e 2 A0 R . THifER] 8(e) BT WL, 80 %= 90 AR, 7E w15 AR B i b K i&
ARDUNIEZ, 1278, RILHERIUNED; 90 FARE 21 had ], fEmE X AL, HAE R
)= /N isb o B 8(b)rT %1, CMAP i 7E &N FEARBE K 2> A 51 52 29 4F [ B 7K 7 A Rt L st
AHE, Ho2 21 el WIre s R v B T — MBI G . 1] 8(F) AT, 80 AEAR A 90 AR, Bk 94°E,
28.5°N iZ/NX I i 2 4t , g m IR IX SR IR s 90 4EAR A 20 t28y), Bl A3/ N A
A, Hpm R X a2, 5 E—MERPRIE R . 1 8(c)rT WL, CRU HHETERAEAREK
A SUE 29 SRR MRS A E . 5] 8(g) AT ML, 80 HEAUE 90 FEAX,  BE/KAR AL = R AR R 0N
Wz, PaEEC>: 90 AR 21 Y], ERIERHA X O Z B, RAREEHMEHR. HZ. W
A 7R B AR AR AL I i b o L 8(d) T L, & sl B T & AN AR K A Sk e 29 R BE K o AT
FHESEAAME . SCEHE 8(h)rT L, 80 AR 90 A, wmilsl AR p e KIE 2, VEHm/D; 90 AR 21 it
W], BRAEEHE S AR Z M X R IUAI D AL, AR HIX B E %

Figure 8. Spatial distribution of precipitation during the rainy season in the 1980s, 1990s, early 20th century and distribution
of precipitation changes
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1) DU TR 75 0 125 T e K AR AR A 3 (AR 8 — 580 i CMAP 7776 A 5 K 3 1 22 [0 A
HARERIES H UK ZE I PR AR 5 0 35 L B M, LR MM S /s /N 47
CMAP LIS =R ER R B A —5L, 76 10a JAI Fogb, 78 da A0 38 A0, 1 CMAP 45 A% .

2) Bk CMAP RN, oA SRR 75 e DU 4 K 40 A A5 Ak a3 o0 A B ARAR IR A A ) 45
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8] 3 A A — B, Feh Bk IR AR - PUAGE ek, 8k 4 35 S s S P A 3 22 1 AR e k2>,
SEARTE AR AL 80 & 90 4EARIAI R M 2 79Ik, 90 EARE 21 28 W N AR /MR 4y X Syl /b i e A ks =
CMAP [#/K AR TE IR R B KB i, B — WK B R B RK RO, BiiEs 5
REMEOUAE R, AR AR AE 80 AFEARE] 90 4EAX, 78R B AR /N 40 X33 s 90 AEARE 21 2]
Z X IR I D .

3) CMAP HE7E /W R 2 J5 TR R B 75 Hoe = A (AN R, Btk ml %0 CMAP 28 i A K
T b JEH X B K, FEIAITEER 5 RIX—HFSA 0%, H P3RBT [RGB EREAA R LR
FEAH = MR —2, 15 CMAP 48 BT @ MR S50 ax — B[R] 1 S B/ T DA 2 RS AE I 25 5 . TR 22
& CMAP 4 7E 20 20 90 AR K HAFAE S 3 10D, 7218 CMAP 4 70t 90 44X 5t B 7K
I B ERASIE o

E&UH

RS S TR R AR 2 TR H (BKIX2019007, BKJIX2019013, BKJIX2019042, BKJX2019056,
BKJX2019062, BKJX2019081, BKJX2019089, BKJX2019120 F1JY2018012)37 ¥
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