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Study on Sand and Dust Storms Monitoring and Early Warning
Ju Hongbo
Directed by Prof. Xu Guanhua and Prof. Tang Shouzheng

Abstract

In recent years, large scale of sand and dust storms have continuously taken place in
the north of China, which made a bad impact on traffic, environment and people’s nermal
life, especially made people’s casualty in few area. Moreover, with the fast improvement
of citified level and fast development of traffic and civil aviation, the loss made by the
same sand and dust weather largely increased. The problem of sand and dust storms
becomes the focus greatly concerned by the world, so it is very urgent and important to
research the technology of sand and dust storms monitoring and early warning.

The definition and characters of sand and dust storms are generally described at first
in the paper. Then, the environment database of desertification-affected area including
the main areas of its occurrence, development and affected, and the database of
geography, climate, natural resources and people activities in typical area are build,
which lay a foundation on sand and dust storms monitoring and early warning.

The principal of its occurrence, development and damage are discussed based on
multi-sources information such as spot data, tiros and resource satellites etc.. And then
the models of its occurrence, movement and action are established. Therefore, the
standard and criterion of remote sensing image processing and character classifying are
put forward. Moreover, the techniques of sand and dust storms information extracting,
assimilation of its monitoring standard, intensity demarcation. At last, weather from
floating, dust to normal and violent dust storms is accurately identified.

Based on the fact that sand and dust information from remote sensing processing
mainly show its distributing status on the vertical direction, the relation between the
information on the vertical direction and horizontal visibility on the ground is established.
And the monitoring technique of sand and dust density is also discussed in the paper. The
remote sensing resources and the ground observation data in two vears are used to
compare with and analyze. And then the calculated assimilation index of sand and dust
distribution is used as density index of its vertical -distribution to make regression
analysis with horizontal visibility. The results indicate that the remote sensing resource

can be used to exactly show the density of sand and dust storms.
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With the data of satellite cloud maps and climate status of main sand and dust
storms process for about twenty years in' China, the cold aenal paths and dynamic
conditions which it produces sand and dust storms are analyzed, and the affected area of
sand and dust storms is also studied firstly. Secondly, the forecasting respect is found by
analyzing the formation mechanism of sand and dust storms, and then the corresponding
key areas of climate maps are confirmed. Thirdly, the high altitude and ground factors in
meteorologic stations of key areas are selected to establish the classification models,
thermodynamic models and dynamic models. At last, the short-term forecasting and
warning model of sand and dust storms are formed.

On the research of sand and dust storms forecasting and waming methods, not only
the dynamic - meteprologic factors, but also matenal factors — ground status are well
considered, so the close relation between ground vegetation status and sand and dust
climate are studied. The assimilation index of vegetation are used as a factor to forecast
sand and dust storms climate in the paper, which improved the accuracy of forecasting
and warning.

The results indicate that it is a feasible method to realize sand and dust monitoring,
forecasting and early warning by using the technique of remote sensing, tracking and
observing the formation, development and extending of sand and dust climate combined
with ground observation data and analyzing and conforming the genesis, path, density
and effected area. The study also explores a feasible way to operate the system of sand

and dust storms monitoring, forecasting and early warning,

Key words: sand-dust storm, monitoring, early warning, remote sensing
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TENBEH A i # % () FEENE A

—. 1 620-670 21.8 128
ik, &UR 2 841-876 247 201
3 459-479 35.3 243
4 545-565 29.0 228
. =4 5 1230-1250 5.4 74
6 1628-1652 7.3 275
7 2105-2155 1.0 110
8 405-420 44.9 880
9 438-448 41.9 338
10 483493 32.1 802
BEEKENRE 11 526-536 27.9 754
Y 12 546-556 21.0 750
S i 13 662-672 9.5 910
14 673-683 8.7 1087
15 743-753 102 586
16 862-877 6.2 516
17 890-920 10.0 167
pab e 18 931-941 3.6 57
19 915-965 15.0 250

FENHAEN O #HE (pm) KR = SHRRERE
20 3.660-3.840 0.45 0.05
N 21 3.929-3.989 2.38 2.00
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s 24 4.433-4.493 0.17 0.25
KR 25 4.482-4.549 0.59 0.25
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27 6.535-6.895 0.16 0.25
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2002, 03. 20 285 201 | s0 | 4 56 30 26 0
2002. 03, 21 89 21 | 58 | 10 26 4 20 2
2002. 03, 24 15 0 13 2 10 0 10 Q
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(53463) 54511



ENE PLRERER

D1 X 42—55° N 28898 35394 35796 36177 36231 36535
70—95° E 36259 86870 44218 51076 51133 51243
51288 51431 51463 51495 52203
D2 42—55° N 36307 44218 (51288) (51495) (52203)
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R8-S EEFH, MEER S MEA, Hb “O” e aEgHE, sxg
RKAFEEE—MA 1012 4, HEN 14—17 4. Sh s, BERITFY
REM.
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TR RIS L RRSHIHA . D HAAREERTEM,
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A 24 NETAE R, AR P AP3. AP24 T ESRIE. 3 /MFAFE. 24 EaE
E: T—Td AEEE S, DDFF AR MEZ,
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Gl 8¢ 62 X 500hpa & 5 ik K LA L FF=20m/s R (R [E DD=270° ),
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7) HbiE D1 X &K D2 X4 & AL P=1020 hpa.
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5.2.3 A4 M
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REMATABENFHL: FRNALH. ABGRETRETRARL, EH—LH
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5.2.3.2 AR e RE
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RIEHERAEETR I, WEERER N, SEENEB A n=n+n,.
BE (221 R, BFAARFETELS A EHN KA HEHHE
G =120 ,m) By =12,A ,ny) . RIFBHBHNE 2.1 FHEHEFE,
BTE B XA R EEM A A ERET, WRENSIFLERES, BERH
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EHERE E. i, KRANTE5XARTEZENRKAMEAH N FRER
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_ 0y -2,)°
S -7+ Y =)
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- BX (2.2)

Ay, 5y, ABEEHENHMNEHFHE. RPARNEEGFTRATTEN
BX.

F R DU 5E K S e MR E AT A R .

LEHEF ORI, ERERHRERAAN—% () EXHFERMES
ITHR. B LI p B FHIRER, 2, x5 A 5,0 AABIHAEH D, H—2
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K g, ATHRE S IR g FABRE, CEN dMERET, B
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x‘.=-1~Z§ixgk
Ng:l k=t
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X HHES R ERNRERENTHENLE (X, TERANEILIZESR
UMY R L RRIEE (p. HELAWT:

p1='”é><100% (i=1,2,/\,?1) (1)
m

p, — EWEASRREHEAETRE R EFH b REE,

m, — BWEAR (MEEEHAETRRREGHP S SR8,

m — FERAREHYERP2RRIABRAN RS WML F5HE,

ECagmEX AL T ERTRNSREEWALMTERE R EHIPEERER
S, FATRAREEREARSESWIIERNTKETREMME, HFEE:
RIEN (D HEFANEREN LY REGVRYRRRANMEp_ fp,. &
JER p, ® p BIE A LLE, FFERIMERER TR M ZuE NS R E T
PR R EHUW B LROMEB, HELRWT:

p2=%—x100% (i=1,2,A ,n) (2)

p, — BREASZEHNENTERE R &GP ESib LR,

p, — BBEAR (MEERGUHENTERX L5 LR lE,

Py —EHEAR -1 MIERSHAENTEREREGY SRS RBE

ATHERR, FERNERGUEREGVB N LERNMERTEEEY, #
BERNE 6-2.

62 HUIE AL FIRTRY

EfE (X0 BME (p)
09 =X<1.0 90
08 <X<0.9 80
0.7 =X <0.8 70
0.6 <X <0.7 60
05 <X <0.6 50
0.4 =X <0.5 40
03 =X <04 30
0.2 sX<0.3 20
0.1 <X <0.2 10
0 =X <0.1 BRE

6.3 WLRREEBHRENSH
BT 1952-2001 ERAFRERANE O PLRERKETHI VLR
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B RRNS TR EARA

KA TR R R ARG HE, BRBETIE S0 S REEILTHERM
WAERRSHEHENEIREEFETER R EYARINEIHRE. TH,
TUREENE N S REHL R LRRSMN ST BWE A RSB E W
BERLHEE, fiin, RARSEEREN 51644 (FE) REVERSHME
{E% 70%, 52818 (FA/RA) BMRZEME N 50%. & 51644 UEZE) B4, M 52818
(B IRAR) RAENEER 70% (5/7).
TEESHIARZRHERIETARBE LPARSIRTRHEARES
WEEHWERCRKNEE, LE6-3. B6-1. B 6-2 fME 63,

% 6-3 1952-2001 EHW WL RRAIEPEREA
ERBEBHGEDHRERMERITE
mm | FEE | BX (8 X
BE | HEA | WS BMES SHEWS
i+ (%)
90 | 51828. 51839, 51855. 51777. 52681, 52424, 52418,
51628, 53723
| FaEE | 51705 . 80
#. T | 51709, 70 | 51644, 51573, 51848. 52895, 52652, 52203
M| . H | s17L 60 | 53446. 52546. 52679. 52378
M. T | 517204 50 | 52818. 51765. 53646, 52533. 52797. 53810
| & 51716 40 | 52836. 53543, 53529. 53545, 52495, 52267, 52436.
51811, 53614
iz 51818 30 | 52889. 51931, 51334, 53513, 53705, 52203, 53725.
52787, 53915
20 | 53602, 53754, 51730, 53336, 52983, 52576, 53772.
51642, 52996. 54333, 52754. 53463
10 | 53362, 51886, 52602, 52866, 54213, 53704, 53845,
56033, 53420 57006, 52661. 54236, 53276. 53740,
54218, 52984. 53391, 53817, 52633
90 | 52681, 53723. 52546, 53502, 52652, 53446
51828 . BO | 52797. 52533. 52418. 53545. 53529
G | 7 ad 43 | 51839, 70 | 53810, 53543. 52424, 53646
#;.oH 60 | 51720, 53362. 52679.
| . 7| 51848 | 50 | 52436. 52895. 51811. 53602. 53276
. | 51855, 40 | 52576, 53614, 53391, 52818, 52203, 51573, 51628,
B % W 51644, 53336
B, 751777 30 | 53704, 53352, 53513, 53463. 54213, 53068. 53705,
% | BE. B 51765, 53754, 52754. .
L& 20 | 53420, 53487, 53817. 51334, 52889, 54401. 52787.
52267 . 52633, 53480
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AT PLRENBEMEMNHRMA
52378 . 10 | 52957, 53915 53772. 54236. 52836. 53845, 54218,
52495 52943, 54102, 53195. 53673, 52866, 51709, 51379,
53863, 54511, 53698
90 | 54213. 53723. 50949. 54115. 54218, 53446, 53463,
W& F 54236 .
HE. | 53068 . 80 | 53391
TE. | 53149, 70 | 53362, 53502. 53545. 53529
Har 7k | 53192 . 60 | 53646. 54027.
R | 8. Bk | 53195, 50 | 50953, 53480. 53487. 53543. 50915
B b | 53276 . 40 1 54511, 53336, 54401. 52681. 53772, 53754. 54026.
db | & WL | 53352, 54333, 53725. 50854
b | s4102 . 30 | 54337. 53810, 53817, 54324, 54342, 50745, 53513,
% | &, ¥ | 54012 53845
. b 20 | 50756. 52378. 52495. 50658. 53602. 53798, 50557.
AR T 54539. 53863. 53915. 53963. 54416, 57036
G 10 | 53704. 53705. 53614. 53420, 53738. 53740. 53806.
- 53231, 53399, 53942, 54335, 54423, 50968. 53478.
53519, 53673. 54308, 54527. 50527. 52797
#6-4 19522000 FHH AW LBRETEPREEAZSNEEN (W) BFEBELITE
M | EEH BX (R FEmx
s HICH | wEa) MEH SEEHS
i (%)
90 | MMH. EE. HK., HX. K. 5. HIE. B
W | BTEE SR % 80
i s 70 | BRE. nhEE. EA. FE. ki, B®
7| FilE. 60 | Bk, B, RE. BFH
W, | EEw, 50 | BAK. BTE%. . BR. BRE. AL
| THE P, 40 | HZ. K. TRAEHE., FEERE. DERE.
g, RiE. |
7 ma, 3 30 | ZML. TH. R WE. R, BE, T, 9
L= k. P
20 | BB A RE. BME. MIRUR. DS, M.
Al PR ELE. KE. 8. BRE. FR. RIE.
MEHIESS
10 | OFEEH. T2, B, AT, HF8E, K
HE, TR, FE, £%, BHE. 8. $2. K
HEK. . WE., KB, LFE £y
9 | KiK. ®E. BE. &, F2K. 8%
#g - f{[ N R 80 | A, WR. WE. BEERE, K
L 70 | Rl AR, %FG. Mk
1 | B . ﬁ?ﬂ‘ s [, R MTEHk
= 50 | . EITHE, BiE. KOM. MiELE
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W RN S ARATR

BWR. F|RE X 40 | LBE. FIEH. FEE, B, WRELEE. B
. M| . A bl SRR, R/
» | % B | AE. 30 | RIS, ZHEwss. ARERE RIB AR, MRS,
il i ONE T S N ¢
F | . 20 | K. 8. GG, 2, REEE. £5. K
., bk | BT R B, kEOD
ik | B F £ 10 | B, &, 2, @7, XiE. DE. RREE
i B, GRE. KE. EZ. BE. Mk P B
HisiE, g, MR, 4
WER | =& 90 | AIE/AREL. FERIAE. Bk, b, KA. S5
RER. | 4. i Wi, A& R
TE. [, MR 80 | {L#
5| EAAE L RH 70 | WFEM. 2K, PEEENE. WHEK
iﬁx iéii 60 | Mibh. EAMEN.
I | g R 50 | ROERBICHE. WRE. BT, KR, RM
L & R 40 | k3. FR. ¥FO. L8R, KB, 8. %
% | 4. = o % L. SR RE. Rk
k. i 30 | M. EI. M. . B, JER. bR, K
74T, | B S FIR
T, | I, 20 | ML, R WA, BEH. BERE. MR ik
BRI R AR H.ORE. M FR. BT BE, R, AR
55 O R, WG, BE. BAE. K. MBI,
LE. ER, BE, R/, BT, P R 8
. M. ). B ERE. E K

19522001 Bah PR 2 BT HONERR LR 2 SR -

& 6-1

1952-2001 FEF MP 2 RITR T RARZ LSRG KRR ST E
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A% PLAVHREMERRHR

1952-2001 FIHEPAOD L Mt P WICH S LR & RAVHIE

Bl 6-2 1952-2001 FEHHbFP QR8T B i LB E LRSS MM EY T E

1952-2001 3 4 b H0EP 2o Mo 1r ok ORAL £5 42 b M o B RGHE AL e B

B 63 19522001 EFH AL BRI ETHIEEE LSS SHNBELTE
MU EE R T AYID a0 T ) R 4 3 B 3k 7 s K B | ib A R Ak A 5
BERHEK .,
6.3.1 HEARZHBAERK
TR BT E I RN E AR L RS, BT HAL IR
AE, ERNEEREERA—#.
S B DR 7 b o 5 P P BRI W8 /R PR R A (X VR BT b 1) R i AT
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PLRANETREARR

W, RONESNE, BBINRYERS. REAEEHET, SFFHYPLRE

EE, BERSKKA: RE. ABy BX. $F. FXNTH. BTFEHK

FEZAGTAEZHOES, BHRTREDERSMRERZ. BB THAT
EEEm ERTTE, Bk, RRERARAERZREVERSBEMNBRE. AL

REZME AT S WEEHY RS ERR AN EY AR WARE DS
B REFV I L RIME.

B EARR AL ST AP HIbgk eh R L L AT R A B A TR
TR, MRARYFATRRARYHN R, BT TRaeE, —Mh 23k,
BEAERRS, MZARLER, NORSE, ROGESHBRZMEEE, WERE
ERBAARRE L. HPPFNEZEARAY S, HWRDLREETEENE
%, [EEMIEE.

6.3.2 H—WMEMENHEER—TEFLRERIL—%&

FIRFKL 3000 EARMMIE L, JLEIGEEAREE. FfEmENR
ZHERERCEE., JE, WBTE, PAEEE, NEREFTHELSET
RESETATBATRAR LR, BEITEEER, SATETE. Bibgmn
KE LR, WERAAAE. R RE, POREDR BT, 1993 4845 <57
AW LRERFRIEHEXEBREHTHN. HTERERNELSHENHFR, ¥
RRRETHAEERT .

HEE—MFAN. FARER LR — ML, BREE.
£, AHASTAR R, XEMPE. BREY, AR%E, SEFTEE 10
FUERREZR, BRRAEHEREIL 12 %K. AW, AT REHE,
WAEROEUL, PELEN 1.7-83. SHMEKSIHINGELFAEZSNEN, &
TREEAVLRRSNRESRIRLRENEREE. SiTSE50. 46
e LAV RYPERRSELEN, HEBNRERMNSLEMNEERE Y
70%: EHILERE LR ELCRRTELH, HBBRNREF NSRS N E
AR R 40%.

AEEREEE B EEE. &8, BELUSRELZ Y —KERKF
B, RABHERMWEE, BN FEAZE, SAMGER. SRR
RAMBAEME, BNESAEXEROXE, Wb, PYREE. KEXE
T EAT B THES, RNEBMEIEHRENE, RAHEME, mes
S, METSTHR, BAVLESHEAREATY, BROLERS., Zh
EEZREIEAAEZHRNATAEZHHER. Fk, SREXTILRZLETY
WY LBRNREN, EHR B[S SR EBES R, R 90%. 950%:
HRHK 70%- 90%: BE 60%. 90%: BR 50%. 80%: AR 60%. 60%:; HH 50%.
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FAE UL RBIMAERERRHR

80%: BIE 90%. 80%LL K% 90%. 70%. NEEKERZ L EHW 8R4,
FHIK F R EMBHEER, LURBNREMERS. TH, RFHRMDLE
REMEMNELEZE,

TERRERRPESM, ROMK. KA S 2 ARy EREER E iy
R, MFRAVREL, KK, EEERVLERE, B ERRE VD
KAEmR. TEEFR-BERAMEMZF, RlbEE, ®LRENETRRE.
RFZMKMNSEEWT RN R EE, FRRARELEELES
BHBEBRARE, FTHRNEEBRRESN 30%, REDLRNOMEL/),
4L T 7 H A Eh it F B Lo K O R R, T4 20 3 A DR B RED
AP EHFH TR, BEEEHE. SRIBML. TRy BELARTE, B2 TR
FIEb L R W REEE . RN, ROMEMSSERERE, S8R EEFR
PABNEEN: RAERREL S0, BIBRAL 70%. MK ARRRE FHEE
BRE =L 90%.

BRIEKIG & . WM AZHA. FAZEEUBREE—2, L2 E,
HT KRG EHBET, PHEAEDEE, SNAEFRFEY, mKR. Wik,
EEEEYER, ACAEEE, EE04CR8FRE. S mRKnR %
EHV B LROMES: RAKRELE 50, FHILBRZLE 70%. Fi, EmR e
RIEUGIREN, &L RRREN EL 2R Eshm Ll R,

6.3.3 ARTWHNERE. AIELERSREFBE

AEALREEILDE, BBFE. FE, WE. KBS, SBRETR K
NEER, wAhREER, FHAFEHESR. BEA. HESMEA.

Py EBRAL TR LUAZHEIRG KR, B SHhE, BigE
. GERMPES AL, EEHAFEERRE, tEEEARE, 554t
RATR, YEFE, BRARA, K EESHILAEEHEMBRH, &
HX BB, HTPMRNESEREHD R L RO E AL 90%L F.

MEFEETALUMSS/REHS RS H, Y—iEat, RE0N8E
W, HAEAPREMERREYE, FRERZ0ERLZE, GFE0Ea,
PR 8 = R L RRA SR, EREERRANY LS, 20X haL
REBDWHPCRIOME S REBRZL 60%; BHILER L 90%. RAMEES.
TG R 4t B P2 S [ B A B B AR R U2 30%, 0% S5 e Pl S M g 26

SREHARBALAFEAFTLE, BAELSEWH, Ry RNTER,
WENAERTE, ZHRKFTEZFIABZHBOBN, BEILRNOTHEES
ZEHMRERREN, SHILBRR LR RS LERSELR, ML EE
ERIREE R 40%.
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- PLEBRNS MR AR

6. 3. 4 Rz X R EFK EBALFEH

EBE RN E EFLEBREHAERN T, Pl 5ETHREH
813 HEHER. EETESESNALE RELRTREN —Ribh. EE
BEEUHMAAMZRERLUMEEN T REEN T - EEME TR, %
KR, WK aREHEERK, BHAKRES, FHAREEE. £EERR
Mm%, 4.5 AREEKXR, B 12 4%, E2EPREAMNRZ~. ZHEKFER
IEAFABEEHLRNEW, BTUARBIBEM RIS R UEBREIEL—.

ELREPRIBSAZESN. HHEEFTE. LTREERMHREE R
HHRRBHPEARBERASASS LANAR. FENNENFHETAMN
KRB LB EREBER M EEFHERIIARBRERLBARAE. THEE
S LA B A EERE E v BEAE R 50~150km, R FEKIE 300km, M BT AL
RIERGR R REASABARPHNEELR. RPHETELSRERGEE
FREDW O, a0, RILBRO. S ZROMAEBA 0SHARR
W O W IS W, B ) 30T . R PRI R E R BRI R £ — B, ER K
F AR, FRNEHERERYE. HTHRFOUMKKERN P RENTRY
i AT R A R EFR T HEEBEER EAeB8insia. RymIEr
BEILARZINELEERF 72km, T EREUSE 4~5m HEERFEEE).
AES R EERLRIERZ . RO AEFEM R AT A0 58 LA B4R
FEMESARYRNELER T80 BN, TR E N LA E s
HECERSEEFE ESNAILLREDT L KBEEANBEIREFRETLER
X

6.4 HEE/NL

AESRRESRERRENETHREAEANS KD LEBHBE, 2%
WENTENRETHMEE 50 FREFDCRANAIETIBERAT TS
i EHEREEANTLARAHERMERK, $ARYLERE LHER
MR EEEREASSREERED o RANEE.,

ETHP AL ERRAE—NEUESR. BREETZ. W[ LEENRS
252, EBBRAtLEERSEN, FTAREERNKERAR. 5, 2841
FRELORNEEANZENRAZR, EESUHEMEEAIN. FHit, 282
FURBXATSEEEREPERANBEFE—EIRE.

BT E RSN S, MBRERRAEE MR, FitE B AR,
EFEEZAMBRTRERLHBEELNERL, URPERARELAHERRE
R ESRE, RERDFERRENEERREESSEE, UESHIRDLE
RRSB B RHTE N ERTR, ANEHAFRBKEEREER.
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BEE BTHINPLBERR

FLE ETHiteoid e Mk

HiT, MESZEEHENFRNDERTE, FRHREXERER. %
KEBARBERFBELARBRMAP 2 RREMENEEETARATER.

7.1 &%

RERGMKEVLRN SR, FF 3. 4. 5 ARV LRNSRIE.
BARRBA-FMEERSESE, BAE 40 RETE 10 FEBMNFRY LR
EFEMEREURE, M50 FRE 00 ERYLREIMNMARFENER, &
BIRM 60 FHE 70 £, ZHFMEMALE. PELREEFHMGE, THAY
ERBEEY K, TEREBAHEE, ERARENIENMIFIZRE.

E&, B TEERMAHNVERSHERE RSB BE (PEERBEHN T
XD FEITIRATIER, S8R R e i RGP SRS ARGL I R 52452 0 v
B, PeBEFEEE. Fk, RERRAN—AUIELTTHNTERSPRRIH
EEE B A TR

1.2@RAZ*

TR F BTG 20 ERBEL TR KA ARSREETET, BE
EREERESEAN=Z£ERER, SHUAHEBLABRE L FESREHEETRG
DEYERUERETHPLERE, FREHERYVEPLRRSTIEFRE WD
BEMSARE, AVARSIETREES T EGHTREIRADLEEREA.

HAFANSZHEEBRESREITHTRAE 1980-2001 F3-5 ApRLEE
BRELTRX MRS EE.

BN, ERFEAZRNGUAYLER]TEMME, MiEdRE i
[X. 1980-2001 % 3-5 B4 RAEHH WS LR X ATE (R BERE TPt
WEBERRIRMMESR). RE, BB=£FRANEBRESE (ML E%
WHREREBBRENS), St HEEAREFVEPLERSNFRE SR
WERSIEFZEHME B SRR mE (BRLE), RN TEHIE,
Bl e RS i ST RE RN B, AN S8R
REUBEFEHRREENAD, FTUEBHPLRSLETAEEERZ LSRN
HBEOFHRE R E . W FRLET RSB NS, MNbRBE. Ti%
JH UL Rt R BRI S T AT AT S s K b R B R S ERE, o
TERBGEM, WO ERSHRE, BEYNEEERLFERNEE.

7.3 BESH
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PLRAEMSBERIAHR

7.3.1 REKRE LB & AEHT

wHEmAERZ LERWHR QTR HRARE LHERNEESEN
1980-2001 4E 3-5 B HYRP L RRLBHTH, HEEW SRR
RERKAD, HEERLE7-1.

B7-1 mERELIEGUHDLRBEETME

AE 71 FRLUEY, RERSZLAILERT 78 MESEATUHRES, &5
BRI e REHTE 0-10 A B A,

(1) TERAHASHFR, RESAGWEMNELENT1LE. B0 E:
R (52681), Mtk (53646). FEHERIE (53545), BN ELIE (53602). HI
2 (52754). H4HEIE (54213). BE (56033) FkiLE (54218).

e, RENFSERESESLRFKER. REMRFTFHRE. £FY
R¥ . EFHEERTE (08 URSIRFIFERE (F#) 2705 4107,
33.41. 475461, 115.78. BE&ERBEEFNRE. EFYRYE. FELHRELERE
() LR BT EEERE (a8 45008: 1922, 1471, 263222, 136.94,

MEELHFIAEFLUEL, REBEEXERNDBEZE, FHBERR
A, FAZESMEKESHRES M. PEERERARFZEANPRNESER
Wi, XEH AP ARSRET EEMNER, BNEXRKERE, RESHK
WAERRSA,

BB E B ARKER, HEFHRE. FEERY. FFYRENE (o
) URESREHRERE (44 4504 1231, 10.04, 140038, 113.74, R
X FEPLERKER, EEFYXRE. SR, FTHFEHE 8D
PAR SR RN (440 40814 21,14, 13.84. 963.19. 4557, MEEL
A HERTUEN, AR ERELEDH, TE R AR EEEAN
i, RABAFEMAES, FHBEBD, RAREHEWFRSA . HIEMEKE 80%H
ERERAREM. EETEY. WABFSRNOIHEE, ERFTHBELHT
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L ETHHNYLBERM

e, Bz, HEYWENTERERLLBRANLEELN.

BEAfEMEYRTRE . RFHSHXETHRE. FFHRE. 159
FRLE R (M) LIRS TFIEERE (48 284 7.74, 546, 212.22,
2742, FRGEME EFERE. FFHNRE. FTHBENE () DRERT
PR LLET ] (A AFEIR: 690, 492, 379.53. 55.02. MEE L HFIFE S A
PEY, D2tKeXHsmRMsRREM, A, Fiboiait,
Hi, RS LRERISKEERZH T KABHFLLAEMAN. REMERLER
SEESHEEEARVBRF R, —HFELT TR, H—-TEERERDPHBEARRE
BT E, BEHERERET K, AMPELRERRTHE™E.

B i 3 A BE AN G AR AR AR, XN X 9 G 4 b R A 28 BN A R AR
HOE o FE, FEESMEKERARR. BEMIRTRAMDETRE,
flin, FirEAEEREBREWE. Hit, BERAZXE MUK EAE SRS HR
RE, HETUARREROHME, ERBRVERRENTFIIRLER K,
BAF1 R,

(2) ERMEEEES, BFINCWMRLENERE, TIoHE: 53705-
T 53463-MERIFERE . 54333-FT R . K PFHEELENRAD (28) KIKH: 9.20.
7.71. 9.00.

PSS X AR YL R KRR KPP T REFHRE. £EFHX
B FFERENE (a8 URSRFHRFENE (5484 SRA: 567, 4.84,
691.82. 121.94. FEAVEREMX FEF IR B. EFHRE. EFIREL A (4
CLR G RAERt ] (538 450k 9.32. 6.61. 526.83. 56.54. RET TR
DERKEX, BEHTHEMAPRRREREESZ, MHAURARLEXT 1 AEHY
WRARES, Elt, XK EEDERSKTFHELERT 7 48, TIRMgE
MRERESRETEREAZHMR RENYLRRE IR TRILERRZ, BT KA
R LR RS R EREE D,

(3) ®ih, ZHRELEF - LEBETYLREKERX, BEHEELEFTD
T 1| A2EMSEEH, MBS (52418). B (52424). EEEIE (52495), &
3L (534460, EE (51716). #EE (51720). $HE (51811) FE L (51818). X
Lot [X R EP AR REUK IR A 17.76. 21.78. 19.18, 28.24. 20.50. 43.47,
20.71 A 3120, HFXEHEEEPLREHAREFERES, EE EHER2ERE
WERSBRZHNHK, EREFHLY—HTREELEE 1110 2B 2 KL ES,
SR, GrENSE S TFRLENES KT 1 AR,

(4) (mERE LTS AR VIR LR T 17 AR 206, 1M
* le
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FLERBSTEHEARA

B2, MARZ L REDLRSH, £EEEGWMMRLERZEATME W T:
52681, 53646. 53545, 53602. 52754 54213. 56033. 51848 1 54218 BEREE
A, BRPhAREEERK, BRTFHRELENT 1 AN, 52418, 52424, 52495, 53446,
51716 51720, 51811 A 51818 RAWDARSKINEE L, NIIRBEBIEE. &
TRERERE L 718 M EERARS BT FEEREN A DANE b2 ([ 8
TR BT R SRR Vb A KA R R T RS [ & B AT 8 IV R IR

7.3.2 Bk LB S L RBENT

RFFEILHZEREZEHRMOEEN S, WHLRE LT ERNIEGEN
1980-2001 & 3-5 A MY Rt L R R SIEETHRI, HESESFRTFHE
RERARA, HHERLE 7-2.

72 Bl L FESHPLREBE TR

ME 2 RATLIEH, AR EBIERT 75 M EwmELTiRES, &61
K RE LERE 0-6 AR 2 1A,

175 MEREWT, 3£F B AEHKELENT 1 28, N5 52 51839-
RE. 53646-HiFk. 53463-FERFERF. 53420-HI5R B K. 53487- KA. 53915-Fi,
53772- KA. 52836-#F =, 54218-FRIE. 52043-3HE. 53673-RF. 53863-MHK.
53698-A FKE .

Heb, REBYWALRBFRER. REMREFH R, EXHRE. ETFHE
BERTiE] (8D DAREIRTFIIRRERTR] (4r40) 4810 4693, 3626, 740221,
157.73. g TRER A EE RN ETEN L%, FABRRED, WX
"%,

MAMENER B ARKER . XH M ST RERARAELER L
AMEWX .

AEL FiE. KR #2, fig, X, BFE. MRURFRFETEEWLRET R
KXo KEMXEPHRE., £FHRE. EFHFENT (58) URESREY
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FHE ETETRORREIR

FREERTIE] (48F) 9304 3.43. 3.00. 347.75. 101.33. FHEMBREFERE.

FEEHRE. EFINHLERE (a8 URBRTIFERE (8 F38:

2.76. 2.57. 265.73. 96.45. RFEMEFFHRE. FRLHRE. EFHELENE
(50 LLREBRFIRER A (80 25104 227, 216, 162.29. 71.60, #B
EMREFERY FFHRE. FFERRENTE (08 UREBR T RFER
(@ (48 4514: 922, 6.56. 440.22, 47.73. BFHMKEEH R, EFLHR
B EFHFENE (8 URBREHFENT (94 2504 2.18. 1.82.
231.73. 106.41. AR EFERYE . EFHRE. EPHFERE (58 L
REGWRFHRERT A (480D 42025: 1.04, 093, 135.76. 129.98. FEREHK
FEFHRE EFHRE. FVHFERE (58 UERSRFEHEENE (4
B oA 1730 155, 10777, 62.39. KE. KE. BEPMNKEELEEA.

2. B MEERET, F2AGHMEAEENTZREERT SRS,
ENVaAIR: 51628-FT 7 M0 52889-22 4. HFHEREN AN (AE) KiKh:
5.85 1 5.60.

MR LR R K BMEFELSIRY . PR FETIERLERE (4
) DLEECTEIIRERT B (480 B8 11.54. 9.32. 652.95. 56.57.

ZHESERPRE . ZMBEEFH R TR EFHREENE (4
) DARBWCEFERE (558 250K 492, 453, 131.67. 26.77.

3. ZHELEE - LETVARNFKRERX, BEMEELEXANT 1 AR
FISE R, MEZR (53502), BFEIT (53529). HME (53543), #hith (53723).
L (538100 BTEIE (51765). F3E (51777). FIH (51828), &I (51848).
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