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Abstract : The history of Chinese seismological research can be traced back to four thousand
years, and be divided into four stages, i.e., primitive knowledge, worship of nature, perceptual
knowledge and scientific research. The second stage ran in the whole Qin-Han dynasties, and the
fourth stage begun from Emperor Kangxi in Qing-dynasty and continued to the present. So far
China has made four great contributions to the seismological development of the world, i.e., the
invention of Zhang Heng’s seismoscope, great amount of historical records of earthquakes of four
thousand years, most abundant anomalies data before earthquakes, and successful practice of
earthquake prediction in Haicheng. However, the seismological research in China at the present is
still on the junior and developing stage. Now we have been carrying on some recessively historical
load in our mind: the subconsciousness of absolute obedience, habit of phenomenological study as
well as the methods of philosophical analysis without sincerity. For constructing a high-level
Chinese culture in seismological research, we need to pay attention to combine the
phenomenological research with experiment, observation and theory study. It is also suggested to
take the appropriated measures matched with the present research level in seismology, as well as
to promote coexisting and merging of multi-cultures.
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Fig.1 Pictorial stone of Fuxi and Nvwa ( Caved in Eastern Han dynasty, a Temple of Shandong

Province). Fuxi (right) mastering the sun hold a carpenter’s square in his left hand and
Nvwa (left) mastering the moon hold a pair of compasses in her right hand. The man and
wife had human heads and snake bodies, by their mating a world of mankind was created.
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Fig. 2 Fir dragon was able to see clearly the interior of the earth by
the fie in his mouth. His sudden anger or seethe caused an
earthquake ( Drawn in Qing dynasty, from Ma, 2007)
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Fig. 3 The expression of East and Spring in ancient Chinese culture. Ether of the three
terms of Eight Diagrams, seal character and figures was identically used.
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Fig.4 New reconstructed model of Zhang Heng’s seismoscope. The interior structure consists of five parts
including a general pillar, a trigger, eight roadbeds, levers and balls.
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Table 1 The events in Han dynasty that Emperor issued command to punish himself and discharge officials due to earthquakes
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Fig. 5 Event rate in the Chinese literature records of historical earthquakes ( accumulated number
per-decade for the earthquakes with magnitude larger than 4.7). The four stages of the
history of Chinese seismological research are indicated as (I) primitive knowledge,
(IT) worship of nature, (II1) perceptual knowledge, (IV) scientific research.

Rl MR, JE Tl i A N ENESD I EARIE . 5 SR Sl (K ) B R O

N R, WA TTHT 29 F5—— “9, BARZ. &, WE” (P « lima));
I 120 SF—— “#, BARZ, B, BEAME” (5T « 23%4)); Kbl 1068 HF—
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— “E, RYAFERZ” ((RE - FATE); J0H 1366 4F—— “F1, BARZ, KA
WOE” ((TuH « MRt )); B 1591 4F—— “9, M3 E” (W, iPiss)); i
] 1626 F—— “#1, KRFME” GiF, (EH)) 2548, RSB SR8k m b A 1
E LT &, Ol e EHE TR — Mg PR E . 2 THLSEA L A B A
AT TS MR, ARmE. A, —MFE AN E s, 2R NS « %
(Marco Polo, 1254-1324), 1275 FRMJEHFEE 17 4F, IEAEICHIVIAE. Al 1295 41 Id 46
T U B E gy, AT H § T R I A E

HAVH B TEMLEMN, E@A B B4 5. EARE EAF AT, &%k b2
FEEFEHERMMNEQNBE, AMEAZRROIERRAMLNEE, XL, 1M
BT E B EAINR Z0 T, dEHA 4RI E. FleTiEE AR EE.
AR, wE; EAKFANeRRR;, EARARR. T, K. FRBAEF. LM
B ZAL T LI LA FH AR, BB, (2R X3 ERTAMER. RE RV
H P T A TG

MBI )& SCEYE, AR A IRER “H-H-bx R e, “ARMLENR
WIFTHBRR TR SE P 7 (B350, 1981). 8%, KEWATEZ I EARNE: FTHRELINER
G TN BRI, A Rt 25, iz

o e IR AN R e et b [ AR AR IR 0800 B T LB T
ERRTER IR, 6T HUREEAT AR ICE MR HERFRCR R #AE T 1A% (e -
Y v S o [m) G 3R 1) Gl B a5 45D ELZR X TR AR, 2. B0, o, 4t
K AW TBOIRATE IS 1 2 R B R OFER bR, 2009). AR, XLEIRK
PR AN B AT AN BRER A RIBE S, A PR w7 i TR R

3.3 FREBHHFE

R RS S B RS WEW, R B (1644-1722 4F), KR L4858
W T SCEE S, T SCAARAT o N RERE 2 38, VEE LT TUR I 6 £ Mg KA R 4
H I3 55 7 ] (R A KB K AT JR 2% (Leibniz, 1646-1716) &L T % &R, . B, KR
PR PR AT SR T VG 5 IR ST BORFH UM R R, R e RS [R5 3l 7 A2 T B
W, JMEE TG SIA B, 1664 E IR EHLECIL 25 TN CE/ANESE, 2006). 1t
WHIR) K FEA A, Fr e 3 IR 8 R UL KHiFE——1654 ERIK . 1668 FEELIRA 1679 4F =]+
BHRE, FAEOTN AT BeJa—IRFARE R T St &, HATeRs (e
4%, 1982), BIFR “FRERHIFE .

FREGHIE A AT 9 H 2 H, SRR RMAE T R E D B3 — IR e # I A 8 4
KHRE, BiREIEEh IS, ZETZ5 TN, WUE . HUOe FBRERRICT — R A1E R -5 1 S
o AAERRIS 4 /NP, AR TR B TC R R SR, ARk S R E A RN
WA JTW7, Wt K s 56 = R EAAMEE BSOS, HE “RRBEE, RFRTRE
WA s B8 R EAE AR, B “HAER” B 10 RN, AR 6 PRk )
PP IRV, BUKIRIB RN T 15 RIGHAKTT, RIS #5 5 2 S0, (G B85
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GRJEMY 4, wntbfink, BN RA. &G, —H 5 RN R DG 0 T H5E,
FIR “i B0, SR 27, 1668 F4 0 H b BOR M 55 1R S BUIR ik 23 15 Bt r A=
(F. Verbiest, 1623-1688) 14 [r] FEEEZAZIL VG I By, Ahde (HPEREGL) (1) “HiFEIR” Hhsh
TV RS “ SR WA BRI AR KA B T 227 PO KAl (CEPREE ). (H
) CHPZERDY CLA (5 AR FE 5 by NGRS, BB T B O —E% HiE
L. M — KRR e T “UIHGER R mEBie, “BEAAT L, X AH AL,
BPELFEA, kT L7 CESEH, (H—miREsx « B Bt HHarm—a (1721
) RHH T RATH B R R — (M), REW SSRGS (B 6).
etn, FRESCZREAIWTH RSN A S A E: KALRE, BaRATR. REXZ
Ja, BARK, LA REZE., HTETHER: E518E%8, £ EERE!E, KT,
w7y WA, AU A £, A B TR IEAEN R AR TR, FAWE, LERSE
dabd, e AT B A R T ROKINAR ML, B TR, B s BT, s A i
RILT BRI S AR RN E S, M AR RWNER K, M AEL. 4T
Pk, LA E+Emik”

ISR T IHRARIIGE A, A BT WL 05K AET LU — T 22 45 i) v [ R 7K 5 v PR b R

ILFE

W A W T % ow o F @ o koL B il b R AR N M oW R Op K W W E W & WX AR
u ;oo v A @ ow o By oW W P B &R oW W oZ oW o P A WK R B K MW
X i Bk 4 B & & T B2 s o Tl MM A A ® R oW N oM 8 oW R
8 & B oo M o ® T & B G ko F AN KA ox Om oW M OM OE oMK W Z fI M WIS
n % oM % o4 A& F & E o T og 4w opowE WMoz o kon o o R OA BE R B LR L
1] ¥ B oo % F M OB H K OZ o4 @ #% M f K homoE Mom o ow A% T B M OE £ OB g
* M2 Dow oW onoR oW b oo oa W BB AL oz 2o e Bl @R KM OEZR g
E, VAT U TR R TR S A R T 1T 2 Ek W OF oo A Wom o W K &0 WM OKFop
r ¥ oM om oMo @RS A T ozoaom BN U o B om o oo @ @B KRB R L Hoy
Z M OF oW X o B R oW KoM & AW ol # % ;W oW ok AT E M Mo B
®o0ow oWk ®opL N & o K AR MM ok W e o om ol 7 om KW MM B 7 g
o b G K% moom ™ owm KR ON WA W A ogog o K S OO W B F g
MoA oA K R L B Bz o op ok EE &R ook oo owomom T B R LE AL
woACW T W OZ @z # g oM & kRN Eow B oo o o o ko PR B B R
oo BB B oM w Koy 0o R L n R W omow R gt ow BB F R TTB
RS AT I I O L T e L

6 FRER 1721 fEPTEH) (M) CTITZEIE 10 SEgr CHbISC) 55 4 42258 30 BN
Fig.6 The article written by Emperor Kangxi (collected in Yuzhiwen Vol.3, No.30, 10" year of Yongzheng)

4 FOHBBE—RFRER

FREGHGE 224, BL 1911 SRy 205 iy D4 S n] 0 J i A ANELA S AN I 0T b R AR R i
S ILG I A BRI S P PR 2 B AR A T A Dk, SEEl TR B A ST I KK
B BACHLRR 221 1900 FEHT AR, (A B H] 1935 A WA R R RN E XL, BT NEHE
FH RPN TR

4.1 IEREMP—RIIREARHEN

HEAHE S LR SRR TR 0. B OE A Tu4749 CIEBD i
JETIRBHLFE I (b A IS R 11 %438 B 4eE, A L@l +4F, FubwE” (8P -R
fEEN . 6504 (HHD MIHGERTE LI TR, “RREAZE. TH+mG, g a7
CHFTC S « B . RESER R s B IREE IR, W “HRAGE# L,
R EwE, RiELF, HewE”, “RFEE, REFI, LRRHE, LA 8 F, L g
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o WNREKTUREE, ERT R IR ISR RIFNE R, R BRIE IR 151712 B,
HAR KL #E18-191H 20, HABE KB H A F R 02, (Milne,1890; Rikitake, 1976). #i3%
[ b SR A TR, B RE R e T B A I SR R I, R A TCRT3 T3 AR I — I R
AR R SRR E R AT LR B A . R28 T SR I S g L R A

SRR IR I R R RN, AR B E KRR, AU A K
] b S TP A T A B, BB T b R RN B R . 324, R R )T
2 AT S R D RE AT R ORE, AR TR 2 . nTEE TR T IR
Boo T, AR AN IEARRRE S N, AR BRI N mE N,
WAL, Buoc, (iE. SCEREAME W KRR S, (FEAMER T “ XA
E, WAR”, S22 LYHUGE “ RGN, AT EA LS. Az THTE, @A (1
HEH) BT, T ARIET (WEE, (HEF/NE)) . B SRS HIE M T A1
JEAR, P T HUERME R R

18304F Ja BRI 51 T Tl Hid, BENTEAR T UM BE. 18404F (K4S F il 18 1 9035 P
EM PR ASE”, P EVS R, 191 2060-904- AR F HHBE T DARY [EI . =i
s 2SN E M Siss), ESIESR kiR E” MHA, RMENET . EF. AF .
BUA AL T R P72 2 o IS, XK HHIBURF B T T %5 7 Bl /7 1
B M P T A KK o JEI S HARTE 18644 1iF [ (PRSI LT —HER, 2 Iy i ity M
I, AT TS T 18684 (1) WA BT o 76 tH Sk N Tk iy i LR 1, R Ok AL
PRI, 1983; t[EALSRE BT AT, 1992).

*2 SRR L R R — R TS

Table 2  Some earliest historical records on anomalous phenomena before earthquakes

gl ERNESI S SRTRE=Y Hh ] L RE A ] & 5 L RE 1
o JET TR AE =R, B Evg]4 s, A ikihiE 474, (LG ]
ST, Z N T Lk M P A B BEE 7, R s 734, HilrZ M
RIEZ W, SeliAa =g, Wozab iR B iR, 178 i 1855, IL T

R ZURAIRSEZ N, _UiSH T Zd-b4

HIE T EREEE =1, )\ =iz 1512, =/
P HBRE, SeB H — Ik, 2 H R, (hsh$E, YO 2 K & A 5 1668, #Bi
MK REBZAT—H, BRI Z 5, 1SR, IR 1668, 2B 17514E, HA = H
FEHTPHAE, T2 A L B AR, 5855 /K 1739, ViR
1t RERF RGN, Il N-Bik, BB EIES, Btz 1509, Wit 17034F, HAICARE
T RA Y, B HE—Z) 1637, ¥Lil 18474, HAMZM
% KN IRIE, HKE 1523, Eiff
ERTEIFER, TRERNFIIKEL, UKE1sE TG HhRE 1902, Bl A
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32 HNEGE, FEaE, B RRE 1219, By

WA, RXGE, 2R RS 1303, il

S, BTITF R, AHEER, HiEE) 1072, EH 18024, HAHIG
BT ILE], =R, ARGEE 1655, Hm 18554F, AL/

Hb A ZARE, WEWFRRM, APiHE 1815, -l
R, KM, R 1917, K&

) BURWIE., iflrbmng, My fE R 650, Bkt NTCHIST34E, 7l
T, SRR 787, K% 6794F, [IAILM
SRR, Ak, SE BN, D g S 1556, iR 17834E, BAF|
THEHWRE, NG, RINE. AL TFEL, Wik 1755, TH 18124, ZW i

L, MR, TERER, RIRT oA 18224F, 1% F

VE: Rhplg] [ MR KNS S HUE ] (1976) 5 BT (1978) ;i A fI2K 26 )% (1983, 1987) ; 4811 IR (1989, 1998) :
Yk B AR T (1993) ; [ S8 Hb 72 ey T T &) (1997) ;Rikitake (1976) ; {7 704 (1998) ; HASHLFZ 222 (2007) »

THIIARE, PR SO AR IR B AR SMS B R4, A T AL RE 2% . 1703
SEVEE Fe uille & BRI ZE — & MRS —KAR K FE 5% (Dewey, 1969). 1829 414 (S.D.
Poisson) B3 5€ T iR PR ISFEAt . 1875 dEIRES— = Je B R T sk i 2 X 4 E, HF 1880
AR H A E A A i PR K (FUR AL, 1982), 1883 4E 8 [F A K /KL (J. Milne, 1850-1913)
A H ARG R T kA sh A, BT 1892-1894 4E I it A L 25— G I e G ki b % ik
B K ER RSO e B I R R S 0, TR0 T AR E 2% . Milne B 583 (5 0C15)
WA R AT b BN IK 196 ANBCF RIS AT, IR P T EA: “ NI S ORI
55— SR R AN S S T N SR A W) - e, KA O S AR RAANAE TS — Al 22 )
KW, BEEENET, s AT (R S8 B 45 T ILA I AR IR A LUV 24 5 X A
ith” (Milne,1883; Herbert- Gustar, Nott,1980).

AR T W] 1894 AR T-rh H /A 4 . #5812 2 1), v [E N H. Gauthier
FE BIAR FIC R EHCE TG T RO . 1897 EHAESEAES ILEE B T Milne Hik W11
AP IEAE, 1997), SRR —RKRER 1906 4F 3 J1 17 HINGEHL 7.1 HihE
( Omori, 1907). 1904 “FHltk S5, HANAERER LA EEAR I3 T KR ( Omori)
HREA . [ 1897 4 (ML ARG, T 1909 SEAE T By T HiRE & ( rh [ M RE ey I T
H], 2005). SHIOCE (1889-1971) FE2ELUAINS, v [E 58—t sy i B A HbE 4, 1912
TR R o A b R AT 0 R el B NIRRT OL R, rh R R
TFEA TARMEE D (38 HE, 1948).

4.2 IREFNP—RFHRFEINEZR

Hh I B R AR T ERRED 5 L 1966 41K £ i A 2008 S50 e 4 F
R =AY B, S ABRE R AR AR T AR 1 g S2 A -

1) BRI ¥ XEa)n, B RBUF SOV T 1912 FERAZFE AR 1913
TR O AT (I T 3G, SO AARA KIS B R4 12 ] 21 H a kil 7 403t
A IR FER T IR A . XIZR SN 1917 AR BUE (LR 2 — Ik il T A5 R (X2
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Jo 1917)0 453530 1930 AR 7L S &, GVkiR 1931 SRS T st AL Pl e
Go ENAT 1931 SE5ER T PSR iR A L2 AR (RN, 1931). 1942 4
FE AU TP EARE S EARREES (B 7, R, 1945), drdioh “ Rt
A" LA S H (7K 5. 1944 SRR SCBON B A B ER ) B A T o 1947 S b
HhERP L2 2 O (B R PR3 . ARSI I 7= B A BT 3 44

i=p 1

|
1

S
K7 o E TR S — G OB REA S (B35 1939-1942 WD
Fig. 7 The first seismograph designed by Chinese scientist S.P. Lee (made in 1939-1942)

B BN S bR S E N 4 AN TR T AR MR TR E MR, Bearit
FHRGEE TR LA, DA il Hb R DX R Bk ot ) TR R IR s, B 4 I RE I R 45
bt 1953 4Erp [E B2 B e TR B lior (EAEZRPUYE); R R E RS PERMERD .
WHRZE 1955 AT T EEE 8 (P E#EZER). B €1956-1967 FFRFEFA K it
SCRRID FUNT RS I B R MR PR AT S . R B R B ST T 1950
N TEKBILED . iR, &L, RN, IR, FEE Wald . e —
LB 22V 25 PR B B h [ R 2F B AN A A RS . i & M BRI E X R
AR R TT B 45 o b3 () v [ 55— A Qb o 22 A TR 4% ) 5508 T RF2AE U SR, A AT
[ f— I TAE#S B A B E M im o Je Aokigad & . CHMRPEMEFL)Y —4 CT E
S, 1993) XTIXBY B TAEAIRLF A4

2) BNEFTBE. 1966 fEIR & KM fa, 70 RS BB AT N FR I HE N HFE Tk 4R &R
BB HURE TAEJ S TP, TR4E, 2R, Mot E kA TR T,
e R RE R AR . 1971 4 5 v B b A% oy Rl 44 M SR A 4k 370 1979 4 v [ 1 78 2 4 j
AL (B EIIA0O . 1998 4F (e N RILFIE B 2w K2 4T (2009 4F A& ). 2000
SRS B T A “HUR IS TR FEFPI AN SRR S K TAERR, ST £
YRS ARG P T o st 309 1) B T %) b R RT3 2 SO R iy X R R i BT R % HA R 1R 45
KN NA——r B 58 ACHORE 2538, AT Ty sk i 7 T 37 7 e (61 b ) o (1)
TR R, RS AR AN, D ECE A TR AR R R A R B
TR SEHAKT . WERG I T REOEAZ 2 . 1975 SR HE 1 PRI A
I T BA R R ORI SER S — 255 1976 4F 7.8 2%/ 11 = (1) B xfE SR ZI b s e H
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RS TR A AR . (R E BRI TR 40 4E) —15 (AMELEG RA5E, 2007) SFIXBBL
() TAEG IR 1A 41

3) FHRIER . LIEMEM M E EE, 200848.04005 ) 1| HuFZ# 2 1F h—AN g s br s
BN o BT e [ M R R R EOESERIR Z 5, TR BRI A S
ko R 2E SR NAER RS EOCTRAE, AR T “HERe AN RETIGR 7 g i, —
ASE I LB B nl e ss I T AN 1Ko, VB H T BT 1B ME LU0 e 1 3 2R i, {H
FHERIA R R RNEL (2007—20200) BISEi e fEdEILRI R . NS SO E et bl >k
(BT AP [E (128 = ACHhRE 2438, RE0E A S b 1 DA R R T 110 8P 2K 30k ok 20
& HFE 10054

5. LASEALEFEIRE

W FE TR A bR Abgh e, Bt iRz . i, BRIEZE (2007ab) BLACR G
RS (2007) S5 ZERE AR T ARG IR S BRI R 70 B o AR SCAUM B SR SCAR 18 471 JEE
oK e S8 B R HE BB (1 1) 7L

5.1 RIbERE LR 3 N5 auk

MV TG B I e, AT AT EEE R B 7 3 AN Ak

1) MEEMARBIBREIR —— Erlaeedisl. fa3 TR0 i w2 AR o & A0 2
BEhF o o R BRR TR T SO R BT B, LT AR IS SO RO & B 4 T IRATERIR I )
BY, W0 “iewidlEds, DUB A BB “ONEE bl st 1 BN — AR R [
(M B AR ST BURM B R IR . S, BHEZRREDIA R IRCH, ZAR RS Pl
K ARSE BR A EOR B Ty, R A IAIERAB A Be I & s B I A TR SIRAL
Ja BRERAL S, (HRS 2R B AR R RS, A BATT R A i S
XL RFEAE T A0 P AP 5 MR R R B, 2 A D EATEUR )
B oMk, SEIEARSE N . KA LK, RE RS BAEA ., iIEHaBR . AR s
S HARD BRSNS ER R BGR . —A)E, S EE g R AR S
NI ATE, BEEATEER, HESUE TR ZIOR G R B 48 GE3, 1964).

2) MEGHE I T S AR —— i [ % 0 () AT AR ME G 1K, IR 2 TAE B %540
W, —HWEERN LRI SEH RS, BT “IRGE —IE” 1o, & T “FHE
WY HER, — R IR I RS, PR s W e T ik, 41 4 58 4 n] LA JE L
RARIE T TR SEA X PR G R o UE30LEKIINEL A OB R b4 s A1 s 2,
R RE G MR IRAE T ST BT AR R AR, EUR b 1Y) S A U7 AN Bt At E R R 0 b e XAk
T, P EU T T ) R 2 AR M B S R 197 SEEIF IR M FE TR T, L R S (A
B, 2006), WIEANZETH, HupANZE350km; 19764F KA HUFE T T, 20084F (K173 1| b
FEHVRIG, M B ZEFEARN 150 kme AATTERE], PR R ETE 1 —4& I, b
ATRLESK FAR AR A IR 280 O H bR, BE TS0 R OC R AT I S HERE, J8 T M 0128
M. JE SR KIS . AT T AR Bz 3 YR )25, TR I AESE — RV BB A
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QPFTEOR, IR AEK B HE TN B VRK, EAAHE T HRAR IR

3) FRWEEST —— P EAZIAEERN A HUEA L, = 35X S JE B RRE
ANBLEEANE TR, HH LRt 5 E e d D) EOR A H S BB RS T i) 2K, BURFAERE 1 4 b
BT T ERERE, AFJRTRAT 2 X A S0 A B (A N A% N 2. BHIF A A2
FEE AT AL AR S RN . S P ERE A BEPENIR . IR AT, it
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Py i) JEBAT S SCRFIO I, 28 i HH DR A 3 BRI B = o JAT] 23 A R 3t 5 376 3 #4
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BHIEM T8, W52 800 FFEHIHFHACH “BARHARIE” Jo P l. RUEVETEELR 1 R it C 22
DRZN AT A DL NS BRI R, —IeRIF AR R AR MR I A e AL Z
P 5o 2 WY | R0 55 SHR AL HUTORYaE DDA, AR S5 ) 0 B SN 2
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FA g AR TR N, FAVIZR, ZA4am st FEZJLTHE B EM
SRR, Seat i Z99 I P L m AR, Ao A5 NI R SR AL 1l — AR E0H,
IS R ldE D 1 ol v (R VPR B, Bl D v o A AT AR A o il e 2 )
(FI302 4 BT AR A2 1) “ PRARUER F30% 7 “ DR SR KR F BRise k-7 iy st —Fh &
L, SANA BBV RLIIREAT “ WL IMERYEREIT, BARERGE . “ANERR” 13k
Tl A .

AU, IXLE ] B AN S AR T RPN G IS NS5 0, AR B9 304
8. P E ST AR A Ak 2 BUB B, BARRR A BOR B R A VE 7 ST I BEAl E
JRHE o 2 AT 1 DL it 3t R r RIS i e 5 AR 1R A BAP A K Bt A
SERE, AU A S E X R (EWJLRAA U 22 4D, BORGE T R G5
KR IUAT W BE R IR RO (FESCEENIN D . AERE K, EK 22 H AL LI 257
CEREIE, 19760, MBRGTLERME 73T, X IR A AT TAE RS 55 £, ZHER A
ST GO RO S KA A 1) LR R ) i

5. 2 FXIEMHFS BaIiRKFEIME

T e N AR AR A e R IE . KRR LS E=AMEB: MERT
LRI TN — 22 T ST PO — A BT BT . anAT B BE4S (Tycho, 1546-1601)
ZHI & FE LI R ITGAT A2 (AL B AN ], ) (1571-1630) & T-Geit 743 th i = K08
AESEIL TR B AR (1642-1727) JTH S e @R TR BIA . AN = AN E
W% 77, SR T —T 24

[ B2 I AR R B, H FHbE TR0 K s ARBRIN A 5E A T 2AERT B, KR S iE
AN AT BE R IXAN D7 S B BT SR VR OB S AIRE ) SRR AT Bl Rl Tieil 1 52
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SRANIE G, A PG IR T Dk D 45T TF T AN B L ARY I (48R0 48 . A )5, RAETER). B
I ARG R P R 48 (warning) K HE ). —IRMEIHE 4R (forecast) (7KIRZAR,
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EE st rp B BF 22 R R I ) BT A B S5 8 . ik, At bR AT T 1ot e 2 Hp R T
D% GRTI125) = Kb v U e 2B T s

5.3 RABZ ALKIFFMES, FERFEE R E b RBT 0L
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