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Abstract

Based on the 76 weather stations daily precipitation data of Beijing-Tianjin-Hebei region from
1961 to 2012, through mathematical statistics, trend analysis, etc., this paper analyzed the spatial
and temporal evolution of Beijing-Tianjin-Hebei precipitation. The results showed that the spatial
distribution of precipitation of Beijing-Tianjin-Hebei was irregular, and the great value center was
located in Jidong plain region; the precipitation of Beijing-Tianjin-Hebei showed a trend of decrease,
but the range of decrease was not the same. Since 1961, the precipitation in spring and autumn
showed a increase trend, and the range in autumn was greater than that in spring. The precipita-
tion in summer showed decrease trend, and the precipitation in winter had no significant changes.
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FH1961~2012FE K EEMX 86 NI K uGZE H KT K, Bt HHEG T BRASTE, 2 7 HEBERF
KEKIA ZEBRE. £ERRH: NERERKETRMMAY, BKERHRET O TFERPE]X;
FHERERTPHKEBNER /&S, HRONERESZSAEE: 19614FELR, FBTRKENTUERN
REF KRS ARIES, HKEWINEE X TESYINEE, EEARNMES, LR HERAN
HE.

KA
KR, ZES, ZRoAm, FHEL

1. 5|15

SRR RO KR 255, R4 ENTe 5 N REAcEeh s, HiATE LA . REIK, MPEdb R 2
WRIZG T, R T R8EYETRHX, BAORFKERNEERE —, ME SR,
HEEHE S SE TR E. BKEBWHN S OMAZET . GEAMBER e, BE
B S AR PR AN AR AR AR A, WA AR =, 5 I 30 40 H DX ASUAR S R 7 2 R Aok A 7= ks, Lt
RGBT R A S X B K R S A S REE, A Bh T A BRI B K SR AN AT K BRI A R
i,

H AT, XA bR X R R KA O B2 AL, g SO [ L A E = B K AR AR BR AR kAT T AL,
X ZEA B [ 26 Bt B X I 50a B B 2= PEK I HIIERHIE 5 R BT 7, R4 BB E S8
45771 (Mann-Kendall )% 16 5% 1961~2004 4F () [ /K B ARHEREAT 1858« AL DA RTE B HIX 1961~2012
FEIT 52a ) 86 /NHUTH M 12 H B K TR R, R Z MGt o ik, AREEeEg T B ieE,
X B B X [ K B B 25 0 AT RFIE S AR AR TR EAT 40T, VIR DX A5 AR AR AN R0 5 387 25 4
BERL K -

2. BERIFNSE

ASCRIF BTSSR O AR AR H O AR BT AR O PR AR 1961~2012 4 86 SRR IE H
R 7K TR St BCHE (ol 25020 A DL P 1), %o T JH A/ A N 5 e e () — 3 s RH G003 3 PR T S B
B PRI R AR R AN 57 [4] [5]. TERFF AT, B Frids XL 2R, MEhizE R B3,
DRI Ak — SRR B /K B A [ X IR ZE 0, 25626 B8 T AT BUAr IRV X 3k, K BT T 98 1) 0 3 93 9
AR BAbE R EATIR . FE. KAT AP R RR AT E) RATIX, #l R X WSIE
FARE, $ IR T SRR X 3 S SN 43 XA T 12 Wi 0T, DA LA B 4k [X 38T 4573 X 3 ) = [ 05
3. BREMHT
3.1. FUBRRME/KENZTIE 5T HEHE

M 2 F19e L AT LA, RUEEBAERRK AT 338.4~688.9 K2 [H], ZAEFHPR/KE N 507 =K, %
A XIRH 2 H PR E S0, 3AbE R 401.8 22K, el FepRIX 492.6 =K, KATILIX 520.2 =X,
RAT W HTF 5 HLX 498.2 22K, FLARF iR 594.2 20K, FUHEHLIX 546.6 2K . Ml g X AR, B4 F 5
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Figure 1. Locations of 86 weather stations in Beijing,
Tianjin and Hebei Province
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Figure 2. The spatial distribution characteristics of mean
annual precipitation in Beijing, Tianjin and Hebei Prov-
ince (unit: mm)

E 2. sUREFFHRKENTESMH(BA: mm)

KRAT UK P B AR AL AR e MO R S 7K L HE LU U, 4E /KR AE 500 22K BL L, & =,
el WA E e DR IX SEFRK AR 600 220K L by STAbm FORER. el bR X PG, 1l R
PRSI, SRR 500 220K, HP bR PR ) PR v A X AR K B AN A 400 2K

3.2. Bek=EamERnEY

RS R B AR R BK RIE R . ARSI LR DL RS R X AL AR PR 26 451 2 7T . I 3
e 1~4¢ 2 AT DUE s S B A M R 1 AR AL B DU e ss: 1) 60 4R, SERF/K & 600 =K UL I
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Table 1. The precipitation of each s in Beijing, Tianjin and Hebei Province, etc. (unit: mm)

L UERERZXERFRFREKE R mm)

TR 8= el ez X RAT X L AT R X HRPR FHE

60 FAX 563.1 399.8 525.7 590.2 558.8 703.8 610.4
70 FEAR 559.0 433.9 544.1 541.1 551.0 692.5 627.0
80 AR 493.9 374.8 470.0 494.8 482.6 628.5 555.0
90 4EAY 531.8 431.6 534.4 544.3 512.6 601.6 582.1
2000 4FAX 489.1 392.4 466.2 511.1 495.3 547.0 499.2
30 Py 507.0 401.8 492.6 520.2 498.2 594.2 546.6

Table 2. The percentage of rainfall stations for different levels in Beijing, Tianjin and Hebei

7 2. ERBRHKERT S BB B DL

PR B A R 5 604K (BRI 804K 904 004K
>700 mm 8.1% 8.1% 0.0% 3.5% 0.0%
600~700 mm 26.7% 23.3% 14.0% 14.0% 2.3%
500~600 mm 39.5% 43.0% 30.2% 25.6% 43.0%
<500m 25.6% 25.6% 55.8% 57.0% 54.7%

(12 T X 7 A st 5 34.8%, BT T HUEE S G S IR RAT Ll XRI Y B 3840 275 e — 26 LA 1 L) Fe R IX
BRI REAR SN AR FHX s 70 FEAAERE K EAE 600 22K F 12 B DXV FIZHRCN, o sk
H1) 31.4%, AT RATILIX Y 600 22K PA A2 W X BRI s Ak, 2 H XA /K B O 2 600 2
Ko ALTDeRE . EALBE R — LU R R X . FEARCP R . WM ARER . LR R AR S R AR K
HAE 600 =K LA L, 17 HRE L X AE R /K S TE 600 222K DAL (3 Bl FE 38 AN R EHh X s 80 4F4X 600 =
KU (2 W X TG 4R 4070, A5 B30 14%, AXRIM4RE . AR B2k Dl el b X R 3R
PR M [X 4 A K B 600 222K DL L ; 90 £EAR 600 22K DAL (1) 22 7R [X i s A 38K, 7 s 8011 17.5%;
00 FAR ARG MFEMTE LI I FEFE R ELE 600 ZoKPL F, Hophh X4 FE W EHA L 600 ZK. 2) 60
AR 7O SFEARNL T 24 . AL BT e —7 I AF B /K & 700 2K LA B 2 R o0 2 o B ELT) 8.1%:; 80
FREREKELE 700 ZK UL B Z MO E2THE R 90 SR E pUid S & AN L e X K &
(SRR 3G, PeFE . AL AT R BT SCE T BLAE B /K TR 700 20K UL FZ I Gy, (HYE RN T 60
70 AL 00 FABFKEAE 700 Z KM LA ERZ W H 0 FFIRE K. 3) 60 4R, 70 FAFFFEKETE 500
K LUR HID R X BB E A EE N 25.6%, EEA TRt AL E b E R #L E X
DA S s B i A ORAT LU TP B IX s 80 A AU S 3 A 350 X L A g 08 D48 70 XM 78 50 114 A 31 b [X
A, FABIH 7 1 X AR B K 2 357E 500 2K BAR, (5 3 7 sk ) 55.8%; 90 AEARAE FE/K & 1E 500 =K
PATF o3 XY A s n, 5 S 4500 5% 00 AEARRE /KB 7E 500 22K AN HyHb X G F sy, o 3
TR 54.5%.

A 2 B AR S AR W X 5 0 B X ARGEE AR 1B L AR /K & 600 22K DL 54 60 4
AR B E 66.2%FF 454 K F 2000 AR 97.7%; Hib 500 Z KDL uEE 90 EARERZ, R uniE)
57%. TEAEFE/KE 600 2K DL RIS ECAR WD [ [FIE, 700 22K DL 3k %7E 80 4E4X. 2000 4E4R%A, 90
FERRAE 3N A, HEEEH/NT 60 AR 70 4548, Hib ] Wt s TS a5 B & .
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Figure 3. The spatial distribution characteristics of precipitation of each s in Beijing, Tianjin and
Hebei Province (unit: mm) (a) 1960s; (b) 1970s; (c) 1980s; (d) 1990s; (e) 2000s
3. WEEZERTHEKESTE DM (EL: mm) () 1960s; (b) 1970s; (c) 1980s; (d)

1990s; (e) 2000s
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Figure 4. Change trend of precipitation from 1961 to 2012 in Beijing, Tianjin and Hebei Province
4. 1961~20124F FUR B & X F Pk EHET L%

Table 3. The change trend of precipitation of in four seasons (unit: mm/10a)

2 3. MEESXREXIMNZEREKITLFEE(BEA: mm/10a)
HEEANX % =) el B KAT X HART R LA R X AL X

HE 3.0 4.4 43 2.3 2.2 2.0 3.8
HE -18.0 -11.0 -17.8 -14.1 -30.5 -16.9 -23.6
®=E 35 5.0 48 0.9 6.2 1.9 75
L& -0.07 0.3 0.2 0.0 -0.5 -0.2 -0.1
AR -11.6 -1.2 -85 -10.2 —-22.7 -125 -12.4

1B/ HONE B R ANHE ], MK BNMAITRE RN : BARFEMX 22.7 mm/10a, AATWLHTERIBX 12.5
mm/10a, ZLiEHX 12.4 mm/10a, A471LIX 10.2 mm/10a, #elli %X 8.5 mm/10a, #JLE )5 1.2 mm/10a,
MR AT DA Y, B2 P I X D R R oK, Bt X RAT L XL Ll Ji s X 9ak /N i 252

(=)
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2, {£10 mm/10a DAL, s o b DXL e B DX B E A 2 10 mm/10a, L3 b R BAR
RIS, HRERIFAYE.

332 RERRFHEFTHRKENTLED

SIHT R A X R X DU K B AR (R 3)TRAE 1) 1961 fELISR, A X &ZEKINAR
WERIMN: B KB AMIES, BAKER IR KT ERIER; EERNENEE, KFEKE
WHEARIAE . 2) HA KA AL S 4 XA ARE R A — 80, SRBEKHER N, B2
N, RBAFNRE B AR, (HR A IR (AR S A . Sorb, FHZIN0E R A A B 1)
NFACFR, A 4.5 mm/10a; FKZEH g A B A sUEEL X, O 7.5 mmyL0a; B UM A B R )
HNFZRFIR, N 3.0 mm/10a.

4. #hig

1) FHEFEERKERE DMLY, BARKERKES O TR FEHIX

2) HURBLAE KRR Rk S, (gD R S AR, For, BEAP T XS IR A
K, & 10a #@/> 22.7 mm.,

3) 1961 LIk, &FTKEMBMUMKIAE . KT IEaS, HAEE g R T HF = m
MRS, BINhEaS, ZXFEKELES A,

E&WH
o E A GRS AL £ T (CCSF201311) .
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