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Abstract: With the rapid development of China’ s industrialization, urbanization and high agricultural intensifica-
tion, the combined pollution of cultivated land and site soil has become increasingly prominent, and soil pollution
risks have become increasingly urgent. This paper summarizes the development history on health risk assessment
technology of soil contamination at home and abroad, discusses similarities and differences of domestic health risk
assessment technology guidelines for construction land, analyzes the current hotspots and shortcomings of research
on soil environmental risk assessment technology at home and abroad with focuses on the development of vapor in-
trusion models and the research work on health risk assessment of organic pollutants and heavy metals in soil. Fi-
nally, this paper proposes to carry out a refined health risk assessment of soil contamination based on site utilization

scenarios and bioaccessibility model calibration. At the same time, it is necessary to strengthen the ecological risk
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assessment of soil contamination, and the risk management and control of high geological background areas. This

paper provides forward-looking recommendations for the future hierarchical and classified management of site soil

environment.

Keywords: soil environment; health risk assessment technology; exposure models; vapor intrusion models; bioac-

cessibility
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Sciences, NAS) & 15 T 21 Bz 5 B H R 1Y XUES: 1F
fili A& PR R ) (Risk Assessment in the Federal Gov-
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Fig. 1

(A Framework for Assessing Health Risks of Environ-
mental Exposures to Children)" J& % |1 &1 X & A\
HLE; ( 2 5 28 F W) (Exposure Factors Hand-
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RBCA(Risk-Based Corrective Action )t %t F 47

The technical system of human health risk assessment developed in USA™
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XUBS: V- 4% 8 Fd ) ( Guidelines for Exposure Assess-
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(Risk Assessment Guidance for Superfund (RAGS):
Part A)' ( +- 3T ¥E+E FE ) (Soil Screening Guidance:
User’ s Guide)'™ ( E & HFFM) (Exposure Factors
Handbook)"' (78X NAZVEAL T W) (Guidelines for
Vapor Intrusion Assessment)"” 1 2% 3k 42 37 M filt 5
UBS B4 - 1HF ) (Site Risk Assessment Guidance for
Superfund)!' M4 B 1992 LRI IE Y
MR F2 VEAG Tk, HL A 2009 AR AT T i5 kg
AH I ZREE VAL 7 222 5 Ye ) BRAL S 5000 K XU
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Table 1 Summary of technical specifications on national and local health risk assessment of contaminated sites
RATI (] H X VA AT L
Issue time Place Name Implementation situation
N A M A 3975 YR B A 5 KU A B AR 5 (DB11/T 656—2009)
2009 4E 5 H E[@0i) . ) ) . J% IE
Technical Guidance on Survey and Risk Assessment of Soil .
May 2009 Beijing . ) Abolished
Pollution for Construction Land (DB11/T 656—2009)
2013 46 J iRARCY 15 Y KUK T Afi 12 AR 3 U (DB33/T 892—2013) By
June 2013 Zhejiang Technical Guidance on Risk Assessment of Contaminated Sites (DB33/T 892—2013) Currently in effect
2014 4E3 H x| 5 G Lyt KU PEA AR I (H 25.3—2014) % 1k
March 2014 Nationwide Technical Guidance on Risk Assessment of Contaminated Sites (HJ 25.3—2014) Abolished
2014 410 J R3] TS Yt KU A BRI ik
October 2014 Shanghai Technical Specifications on Risk Assessment of Contaminated Sites in Shanghai Abolished
Gy MBS A 5 U PP H AR 5 (DBSO/T 725—2016 )
2016 4£ 12 A £ ) ' ( ) AT
. Technical Guidance on Site Environmental Survey and Risk .
December 2016  Chongqing Currently in effect
Assessment (DB50/T 725—2016)
. FESE P b 075 YetR D I 2 5 XU PPAG B AR R (DB /T 656—2019) =
2019 429 A dentmi . ) ) . AT
Technical Guidance on Survey and Risk Assessment of Soil .
September 2019 Beijing Currently in effect
Pollution for Construction Land (DB11/T 656—2019)
2019 4 10 A HHLA 15 Y 37 1l UG T B AR5 U (DB33/T) iR 78 WA
October 2019 Zhejiang Technical Guidance on Risk Assessment of Contaminated Sites (DB33/T) Exposure draft
T b 397 G XU PP A B AR 5 DU (T 25 3—2019) -
2019 4£ 12 e SRR , ‘ BAT
o Technical Guidance on Survey and Risk Assessment of Soil )
December 2019 Nationwide . . Currently in effect
Pollution for Construction Land (HJ 25.3—2019)
i I TS HOR O A U I R B S 18 2 0 Rl
. WG 548 S BCRAT AR TAE RN S RLE GRAT) -
2020 4F- 4 H g . ) ) AT
Supplemental Provisions on Survey, Risk Assessment, Risk Management and Control
April 2020 Shanghai Currently in effect

of Soil Pollution, and Strategies Compile, Risk Management and Control and Performance

Assessment of Remediation for Construction Land in Shanghai (for Trial Implementation)
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it DRSS 1 b A XU, 92 T | 28 %) 1y 2 8 1% 455 T e
A TR AR £ 7 A M T K RS 42 i (B DA B (s
T K R ARE) (GB/T14848)™ it b B g f) b T 7k
15 YR B e KRR L T /KA 15 S A 6l 1, X
Fb g SR /INK A 1 KB I H R (B 5 bt
TN ER ARG 33 K AR Rl FH I RES % AN
[Fi] () RV SR R b T /K 5 Y W 1B 52 B AR
] % D R i PR T DU S AR Al B — V5 e i o A
R KB EEE AT T AR XU A, %A 5 e
K B FH 3 Rl B AR R bR K AR ) RO
WSO T 7K H AR5 Y i KU s (B R 5 2 5 A5
(EARALS , 2617 1 b /K e BE 08 52 AR 350F I

i (e tE D HAnis e & % T T
AR (B, X A A B (%) JRURS: 1T LA 20066 5 i A i 45
{ELAS X A {2 T R A7 A2 AU ST i 8 B A
Jet Sl ARG PEA 1 B, & 1 6 R — 8 2 25 1 )y s
HRILAE IOE, 1A b 7 AR v i 18 FH bR, 2435
b H AR TS Gy B o ) 7 0 (RN, 75 SR AT KU DT
A A T B0 SO AN E SR SN BT X I A XU
P A, G 5/ N AE R TSR ) XU 428
TELT , FEAE A5 H 108 DR 42 il (P 15 07 3 1L 2 4 7 X
Fb, PR i B VE M 3 M i s U 5 HME . 243
Hb ARG G B R ok A M R W AT LR
R KEME R B HBRE 0B 75 255 5 S8 X
B PR AR TR A5 R G B [ M AR, 2
(IR s NIRRT 280 /A NG 5 c D )3
PRERCE LY/IONE 58735 P G

2 TEREREXKEITNREARATENARTRARS
12 ( Research hotspots and shortcomings of soil
environmental health risk assessment techniques)
T - SR At B JXUBS: DAk ol e v, i XU 1
EBUE G F R AT S R RS RiR A T
YIFEtE S B ia R AL 55 R R s, R, 27 %
A 380 e R R AL R B 5 Ak L Ak + 358
TR HILTS YL RN 4 R A B e 1 HER O A5 T T

J& T —FRHNIFGE, AL, 35 PR (e XU
VN HR Ty A AR AE A RO 2, ZEA R 375 5 1
HER 1 S B AR SR AR A5 T A o i
— AR T SCREXT AT R RURS: PR R
i BRI S A R RTFIRIR
2.1 RIS YRR

58 Y R A B AR 5 775 e ) ) 2 e
IEACRR, TTREEE N LD E LR IS5 1Y n %
g AR AR L — 3, (HT5 QL3 rh 45
AHI(VOCS) P E £ | A Wy i A B Ak 2= P o
FRFURAR, RE LI VOCs 12 5% Gt i B A7
R R 22 e

R HIHL VOCs I A fit i IXURS: PA o iz T 1
AN LSS 4 2L (1)VOCs Y5 YL B
Ji;2)VOCs 16+ 3t <y h iE B %4k ; (3)VOCs ik
ANHYE N ;(4)VOCs 5N IR G TR, ek
FPAENERRER, X4 PEAREME TAIAR
N SBRAR 25 7 1 58 vh i 78 S A s 40 1 it
FEMARE

20 22 90 KIS ARLETT K0 T ILAS%T]
FI X VOCs 728 TR W 82 A Y | 40 45 Johnson F
Ettinger 15 A4 (LLF fi] #% J&E 45 %) | Biovapor £
RIS Jury #EERIFOAD Little 58957 J5 W KRN 24
PRERESE, AH 4R TF & T Csoil #5815 Volasoil F5
A1 Vlier-Humaan 5 %1Vl Ferguson #4117
223 IR LA T H VOCs Z8 SRR AL )ik
AN IS A S

3 [ AN B R 5 [ R 1) 49805 G KU PEAG H R
FNEH T J&E 2 A REAL . A%} F Biovapor
FIJ&E 31X 2 Fift ] B A i A7 B R, ASU A5 AU A
Brown — ZE (AR R REAIAR S L RERC AR R
SHEIE . ASU BB FI| F A IR 22 43 125 5K it i 2053
Ty FRLH B EAELA: | nT SRS P dg i ) = 2 ST (AR B
AT AR A 504 , AT 4D A 2 AR A
ARSI R B b IR O, LS AT ARG 4R
YIRS, IE ASU B N A LR+ 5,8
TS SRS 40 A K 43 A F VOCs R FE 43 A
4% Brown FIZE K T ASU #5 K1 iy 43 K A 2K,
{H757E COMSOL Multiphysics 4% 51547, H %M
(A FRITI B R A . Thifar 223 Y Csoil A A
HIE T B s R A @ S g 5B, =2 403k
DA 5 EA5% [ Z W57 B (The Netherlands National In-
stitute for Public Health and the Environment, RIVM){E
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Table 2 Comparison table of national and local soil environmental quality standards in China
X8k BAER FRiER TR IR ELES FrifEfE A Fr T2
Place Issue time Name of standard Categories of pollutants ~ Name of standard values Scope of application
it -3 FRIE KU PP 7 6 _ .
. , , Ve B 1 SN A T/ b
Jeawiie Screening Values of Soil 89 Fift
2011 . . . Contaminated site Parks, residential land,
Beijing®! Environmental Risk 89 categories ) ) ) )
screening values and industrial/commercial land
Assessment at the Site*
B ) AU PP
TR=fp00 B . . b 39T G XU e gl s
) GRTREME BRI =S 9 F ) . ]
Pearl River 2014 Soil contamination risk Agricultural land and

Screening Values of Soil Heavy Metal 9 categories

Deltal*®]
Risk Assessment in Pearl River Delta
T S R R
DR TP i 1L AL *
g 116 F
2015 Screening Values of Soil .
Shanghai®®®! 116 categories
Environmental Health Risk
Assessment at the Site in Shanghar*
3y 3t S PR XU VF-A 7 8 {1+
T »ol6 Screening Values of 107 F
Chongging!”! Soil Environmental 107 categories
Risk Assessment at the Site*
e AU T ) 3905 YL R 13 54 Fh,
- BRAE RIS AT K 29 F
2017 Guidelines on the Use of 54 categories in soil
Hong Kong™!! . . .. .
Soil Pollution Remediation and 29 categories
Standards Determined by Risk in groundwater
A o A
V5 I [ A5 S A
% T3 Y AU B b 85 il
2018 Soil Eenvironmental Quality— .
Nationwidel! ) 85 categories
Standards for the Control of Soil
Pollution Risk in Construction Land
V5 Yud oRna N
E—— 15 2 75 M XU $F A 1 A S U 87 i
2019 Technical Guidance on Risk

Zhejiang"! . . 87 categories
Assessment of Contaminated Sites

T Y 7 b XU DPAG 2
The Screening Value 93 Fif

93 categories

LT )
2019 ‘
Liaoning*! of Contaminated

Site Risk Assessment

determined by risk and the standard

screening values construction land

U5 R U T

Sensitive and

S b, SRR AU O 1 1
Site soil health risk

screening values non-sensitive land

3 FH H R/
Y B Ei FHHb T AR
o AR5 R RN G ES S
DR TPEA 5 128 1

Residential land, commercial/
Site soil Eenvironmental risk
_ industrial land, and
assessment screening values
green land of parks

TIHEMGXAE SR
{65 S Y AR/N )

Soil (urban residential land, rural

2 X L 114 3 T
VR PR UEE N XU I
B T KIS R AR

The standard value of soil

residential land, industrial land,
and land of parks)
H TR (T IXAEE
ZRMEE  Tolk)

Groundwater (urban residential

pollution remediation

value of groundwater pollution
remediation determined by risk land, rural residential land,

and industrial land)
BT b S G XU
i 2 (L1 5 1

Screening and control values

SE—R IS "2
The first type of land and the
of soil pollution risk second type of land

for construction land
5 Y 3 b XU TPAk e AR ) -
AL TR ETTRY
B 398 IR Pl 9 1 £

Technical guidance on risk

S — LRI SR 2 it
The first type of land and the

assessment of contaminated sites— second type of land

Table A.1 focuses on soil risk assessment

screening values of contaminants

AT A5 Y

55— K R AIES — 2K Fi
SR 5 (R e R =

The first type of land and the

Screening and control Values of Soil

. . . second type of land
pollution risk for construction land




5513 R T b PRI ) KURS A FE AR A 5 e B2 35
s
X KA FRiES PR IEES7/ELES FrifE (B4 R T2 ¥
Place Issue time Name of standard Categories of pollutants ~ Name of standard values Scope of application
TRYITH 22 5 st 35 e RS FH 3075 e R
- DA 7 1 P o 1 i LA P T (1 S — 28 R ER — 28 it
IO 66 Fif

2020 The Selection Value and Control
Value of Soil Pollution Risk for

Shenzhen®!

Construction Land in Shenzhen

66 categories

Screening and control values The first type of land and the

of soil pollution risk for second type of land

construction land

bR S H AN TG Tl AR Sk b)
TR E S HR KT IXAEE  Tolk)

Soil concentration Soil (commercial land, industrial

542 Fl,
- MR A 4] HiF K 23 Fi
511 2019 Guidelines on soil 42 categories in
Macao

Pollution Assessment

in groundwater

reference values and land, and green land of parks)

soil and 23 categories

groundwater concentration Groundwater (urban residential

reference values land, and industrial land)

TE % IR AN 4 3t 5 KBS DA B AR e

Note: * indicates that there are corresponding local risk assessment technical standards.

Ja2EFF K& 1) Volasoil #AIFE Csoil #AI LAl P
T AT IE AR | A T A A SR
iy R G ST RN AR IR A S

R, o E 5 S 0 o T 28 9 VO fiit i IR
P PPAL 8 9 J2& J&E B, J&E BEAY R i SR 7E
FHE ORI AT EON T SEBR Y HUR AR ST ; Ak
J&E AR I M T5 G BRI VOCs #liE A
N, NI FBOTE P E N VOCs YRRk,
TR ) R RS S T AASE . IR RS
IRBE S A 110 N AR ft B 1 398 2R v ol 58 B R F
FA(TER B UL AR ) A o6 i e s e ) Je AR IR 26
15 Yo I 6 T A (R 11 - 398 B 5 35 o S st A
T8 PVI2D BRI CVIZD BT | x 2 A
RIFAE J&E BEAIILRE 2% T VOCs 725 AH /K AH
TR BFFAF 9 - 47, VOCs 75 7 E A B8 Hh &2 4 |k
WIVE AT 4 i 4 PR 25, PVI2D A6 02 A LA 400
SEUA AR A ) A e TSR 5 S M = RN
HE AR 2 R Y™, T CVI2D AT =
BE T A ] AR M) VOCs(Un &), THE 2
X5 J&E B —F, R = N2 S VOCs W H
B0 58 PR BT P4 R 28 AR B T v Sl )i
MV [H T~ (subslab attenuation factor), Ifij A~ 7 2 i
AR

ZRA NI I 5 & BEAE T T S B
T RRRE T X G itE AT 5 Ak | fRT Ak DL & T4
TN T Yo Wy ik JE 2 5l LIS, (R O R BB 58 4 B b
VOCs 7E 2 N it J e i AU 1 ELAH T RAEAS [R] A
K SCHBTTIREE AN [R] A R SR AN 6] 14 75 e 26

TURIG 35, B R B 8 W5 A0 A JE O 22, Al ok
VOCs 78 TR FR13E P (] R 1 K A ok 1
PRI MBS A BN R WFFE R T EE T 0]
2.2 HIEPA PTG R AR AU T A B AT ST

TIPS R R FE E L IF HAR B AT B
(ORSRVIREE L7/ F i e S78E 0 A 2 At R E o 1 S ]
0] 5 [ BRI LR AP S 1 2555 U 5 B R 48 i P
)4 o 2 B 08 | At B S e Bl DB 3 (health
effects assessment summary tables, HEAST) " 1) 7 £
SRGHAT oI, R X BE B PP h i o0 UL A B A
B S P BAT 22 O B B0 R R T-(SF,) 48 H B
AZ 5 (RD,)  HALEUE N T (URF)MIZ %
(RC)SFH ESHNSH LG, T B 5 A 1L 2875
YW i b PR A T 4 T XU PEAG I, TG kA B0
WL, PRI, N AT J T 7 B2 W S R WO B B
TUA BLTS G 7 B A AL PE DS B

FUAT, FE A A BT Bl 235 e )
ARG DAl | R TT AR XS S AT IR (< Cl6 AR
JEAT> C16 BTG MAE T 15 Yk Iy b i) + e 16 1A
R AT XS Al e X — R A2 2R TR A 0 Ay o 8 AU 3
ity , HATE AN A AR RN i, A
FAE MBI T LT T — R SRR R
Xob AT I ) SRR A R XUR: Al D™ 4
i Y 2 O 22 56 [ A A R bR v T AR
( Total Petroleum Hydrocarbon Criteria Working
Group, TPHCWG) /& i F) £ X 1 1 75 G 7 b £ 358 X
W A ) D12, 5 A b e 20 DA R W R A S ke A O A
oA, P23 Bl e AT R B O K H 2EA T4 0y, B
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Table 3 Comparison table on hypothetical conditions and applicable building types for several
common volatile organic compounds (VOCs) intrusion models
A FERHER R A I R 2
Model Countries applying the model Hypothetical conditions Applicable building types
ORGMTFZ;QV0Cs B RAE Y
—Fp % g A% ; @2 VOCs HYRE# ; @T5 YL TERR A,
WA 2 ME; ®VOCs HEAE N,
Sl K A AU — MR A SRR L TR
SIS § % SN i VLS N N
KEF#ER _ - R it SR S
" United States of America, (DThe system is in a steady state; @VOCs vapor has
L Buildings with basements
Canada, and only one mass transfer way through diffusion;
J&E model and concrete slab
United Kingdom (®lgnore the degradation of VOCs;
foundation buildings
(@The pollution source is infinite, and the concentration will
not be reduced; ®VOCs enter the room, and the indoor
space serves as a mixed reaction vessel
ORGA TS ;QV0Cs B NG Y B—FE TR ;
@M VOCs B A ; @75 YL IR TCRR I, vl BN 2 Ml 5
BGVOCs #E AN, 5 N % FE R —MRA R
©@ Y4 HR B IA B — 5 B {EDR K A i 8 A M R
5 [ Gl A i (DThe system is in a steady state; @VOCs vapor has
% o bR = A
. 127K only one mass transfer way through diffusion; - .
Biovapor % TR AR IR A AR

United States of
Biovapor model
America (applicable to

petroleum hydrocarbon steam)

Csoil #7 faf 2%

Csoil model the Netherlands

Volasoil #57%) faf 2%

Volasoil model the Netherlands

(®lgnore the degradation of VOCs;

(@The pollution source is infinite, and the
concentration will not be reduced;
(®VOCs enter the room, and the indoor space
serves as a mixing reaction vessel;
(©Aerobic biodegradation will only occur when the

oxygen concentration reaches a certain threshold

ORGA TS ; QT YIRTCR K
@ F TLAE KA AARNAPLYFELE ; @R 1 5
Gz +HEXT VOCs W FHE R ; @ Z 0 VOCs (1[5 i ;
D2mE VOCs Il A8 S kA
(DThe system is in a steady state; @The pollution
source is infinite; @) There is no non-aqueous phase liquid
(NAPL) existing underground; @The soil is homogeneous;
(®Ignore the adsorption of VOCs by soil;
(©1gnore the degradation of VOCs; (DIgnore

the lateral migration and leaching effects of VOCs

OARGATRA ; @E A5,
®VOCs TR HEY HUE
@7 VOCs KA ; ©5 G IR TIRAK
(DThe system is in a steady state; @The vadose zone
is homogeneous; @VOCs rely on diffusion for mass transfer
in the vadose zone; @Ignore the degradation of
VOCs; & The pollution source is infinite

Buildings with basements and

concrete slab foundation buildings

WG 2 R I

Buildings with duct space

B S R
R == R EE T
M LAl 2 3
Buildings with duct
space, buildings with
basements and concrete

slab foundation buildings
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£33
% 5 7 5% B et 3 0 S 24 A

Model  Countries applying the model

Hypothetical conditions

Applicable building types

ORGAL TS ; QU5 YIRTCIR A ; @75 Yk AL 5
@A RN ; ©VOCs = AP H.f i ;
©VOCs WREEFF 3 LR PEATC ; DY #UE VOCs 7 14

M — A% BT3A AR 5 @) 24 48U MR BE IR B — 5 B (A K A 0 S AR W e i LN AR
(DThe system is in a steady state; @The pollution source is infinite; TRBE AR IR AR ST
PVI2D #i#Y T
(3The concentration of the pollution source remains unchanged; Buildings with basements
PVI2D model China
(@The vadose zone is homogeneous; ®VOCs are three-phase and concrete slab
balanced and reversible; ®VOCs concentration conforms to foundation buildings
linear distribution; (DDiffusion is the only way for mass transfer
of VOCs in soil; @ Aerobic biodegradation occurs when
the oxygen concentration reaches a certain threshold
ORGAE TR ; Qi5 P TCIR A ; @5 Yk A
@SR ; ©VOCs = ARV FLAT 3%
T ERGE T ©OVOCs WREEFF A LR AT 5 R LR
=R ar . A YHE Y o
” @Y #UE VOCs 76 -3 ik — & Bk 4z TR BE AR LA 3
CVL2D #5i#d AW REf# VOCs) o ) o o ]
(DThe system is in a steady state; @The pollution source is infinite; Buildings with basements
CVI2D model China (applicable to

(3The concentration of the pollution source remains unchanged;

non-degradable VOCs)

(@The vadose zone is homogeneous; GVOCs are three-phase

and concrete slab

foundation buildings

balanced and reversible; ©VOCs concentration conforms to linear

distribution; (DDiffusion is the only way for mass transfer of VOCs in soil

JEA TR 13 ARt o b AR TG A IR 20 43
EC, ,, M7 8 AT L 70 EC,o,, 251 A M f
R DX 1 3 2 T kTS ) .

DA O A 2 174 DR DA ABE AR A AT AR e g
ELSH TSR B RO R R A RS
HE 75 G XU 42 1 (B T RS , 32 00 i 22 37 b AE
HSEMNTR . AL ST RS E N
Hi RS 5595 Y - e A 1) SE B O, I AR Fick 47
FOEHRR T 2 I ST R ol B e
i w2 e A i BURS A P S WN =2 - RN iU MR G S 54
LT TR R iR PO T b [ [ o W e O R T
AR 55% , Il B TE = N R SARBRG
AR B EI R4 &, R TR B E R
T R, BTN [ A N R A A A
ANBEFE I3 I SR I 55, R AR R v s S
YGRS, RNV BE | A R 13 40 b X AN ] 75 e U B 40
B RIKATTESL A KA LA B DL K15 Yl W I fit
PEEEAHOCS BT IR, B D5 S0 5E T AR KAH
ARG ARAR 2 Fh T G ih 5 Qe i i #8221k, 14
HERAE 2 Fpis YL Ui 22 55 1) PVI(Petroleum Vapor In-
trusion) S HY | A5 - B8 T b K 4343 A1 A8 Ak AT G

TR TR BE S5 AR X PV ALY A 52, Sk 3 b A il Je 2
15 R KU PEAG SR AL T T A R TR 2
2.3 hIE A JE n Al XU VAL B AR 5

I T8 75 G o A2 DL ok B ey ek
T R L 4R B TR R — 0 A T 4
W dbs R B BT B R
FH < iR -2 IR -1 AL =R TN TR 2R A 1
T A S o) - A S EA T O A A BRI T S
Bris g BRI A NR)S , &R A RETE 2T
UEAh , T 4 AT Ak 8 g AR IR ) i A A —
EMZESPE, R EETE S D E AR
FE B FH/ NG B B S, A R i &R R
/NG RREEB B 58 e AR, R R
KW T A PERIE R 2 8 iR e E BAnE
/N

KT AT KURS PP AL [ PR b B AL Sy
IEUBK ##Y 3% [E #7327 # 3R 1F T IEUBK #52 R 7
REM AT, RS2 IEUBK #1BAF
FEIRSE AT B LM f 52 6 H i B2 LS Y il
HOUMIEE R 547 wg- L7 BREEA TS R AT 2L
B B TR LTS (E o 124 pg- L7, 5 5{E
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B, R 2 M S B B L 1) BTRRR A 22.7%
BAATTH ] IEUBK A58 6 3 [ L 3 1 7% 99000 5% B
HEAT TWFE W T 44 44 JL3E 1 S0 i 40 (AN 3 40
) PR A 2 i R, S P A0S 78 8 00 A Py L AT 34
B R 749 wg LA 128.5 pg-L™',95% E{ZIX
[B8](CI)73 5} 65.6 ~854 wg-L ™' F1100.0 ~164.0 pg
CL S AN TG >100 g - L A9 ILEE 4 5
27.3% F1 61.8% , XTI Y 95% B A5 X 1Al 15.0% ~
43.0% 5 422% ~814% ., ZE LW SZi{E 5 T
EAFTERR R 22 5, I 48 th X ] B S AL AN S 40
TEILLA B B 70 N 5 S B BRI A G, R B R
TEUBK #HIA AL S EUI I FT 40/ 0 | 35 56 4R FHC
BRI S E O T A A RS 42 (00 5 (] R 7 o
EARZE T RS R L, H i P 3 XU DA s
YL XU AS B

Britb =z Ab, v EAR 22 30T 09 - b s T 4 )
B a X, RPN E SR A AR E R AR
T, B R T HIE X I BR = A Hh X b
O 1 e DX AR P o AR A7 JRURSE P, SR B TR 05
YL B A S B 47 (L X AR5 X 1 v p 1 B 4 R
AR TGE T 43 A, ) B PRV G 4 Hi0k A
A A RO KRG T ) B 4 B O A R IR T AT
WFT B 2R A TR R BOTE ML i e sl s 15 = X
T4 V5 Yk T 0 48 4 ) A 9, AR 3 42 4 ) FH 4%
GO 4 S G e AT A3 9 A IX 3R R TORTR %
SR XGPS EI . RE280eE# BT
Xof M5 1 e DX A b SR AT A b R XURS T
M AR b 2 T 5% DX AR5 FH b 174 IR TP AR
TR DL By 2800 A BRI ST i AR T

3 HE 45z (Conclusions and recommenda-
tions)

(1) H AT 4= 3 2855 AU DAk 22 A A4 {8t 5 %) £
FE2% &, BTERIP AR R = e 4 B NG T
BTG Y iy A A AU PEAN (A5 B T BRI I ST B B
PN A0 A= RUNNEZS K= 2 R NS N A S S ) [
5635 1 85 Y AN R B AR R DG Y, e L
1475 G 37 b RN LA - SR FH A A fde e XU S 2B 2
IS P ZR B WE9E T ) WA AR e 4 N A Ml
RS AR S S IR AR IR R

(2)3K [ 775 G 37 Hb At B XU DFAik 1 AR A R 2
5 % E A BN 22 55, FF A A iy FH R0 - 1875 2 KL
B, FEFRIE E S S WA 7 S 0 iR 0 ik
TG, W T 2Rk TS Gt 37 b T 2 500 B hoRs 2

PEB AR A RS 4, B T I5 Qe A W m] 45 PEACIE
PG AR R XU I, il 72 948 5 H ARME HE R 2245
IETHR BB FHAR(E S o S, BEA 80 D JE T 5
VAN S LA AT A 7 4 )R o fiE S
A R8RSt X 7 DR, A 4 i . AR O BIE
7 1) A BT Y ) 0 2 TS e XU A A 2R
I35 SRS A A 70 28 R T 15 Y LR Wl 25 P
f RS ITAS RIS, (755 Y8 52 HAR(E A 315
PR, TR SRS o) IO A0 37 4 935 e XL
EERES, id EB R,

GFEZEF VAL AT L VAL B B, N BRI 9E 32
LS 56 [ B BUR (e R B R B Ryt 35
Yt B AR S B BE 5T 07 TS 2, DA T il
A NI B A AL BT B R R, 5, i Tt
BHIHLSE PRy HeR Z2 | 4+ M) T O 2R B i ik
TR TR SHORIR], W% A 52 bR M7 B0k 1 7
IRV (E . AT E NSRS AU SR
MRS 7> MBS i TIE ST , S XU A
SHRUBIENE S T5 Y N 7Pl S i) 2 B i A A R G
B PNIEEET PSR B0 2 B AR (0 i 57 mT LA 24k
IR Ak o A £ ol XUBS PP A SE A v, Ak, 1oz
S A8 ARBEEITTE | A4 AR Mk 1) % i A58 R 5 Hl
JE P T R B B 1 55 T AR R R 24

(&) F T o o g S DX R B A A
R AL O IR K (U 4 Ja i 1 S R B £ R XL
5 0k A, RS BB TS I W14 70 28 03 B A 4
77 1) 52 Ji% , P OR3-S B 1 S DR R |
AL B iR, ] B ) DX A A0 42
PRAR R R 7 5t B e S SR g A A fekt B
IR 1A= 25 XL

BIEEE M3 F1964—), %, #3% T 2HAFT @A K
HBELERE RTHRBELIEB G LG ETHESLS
ERE
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