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Abstract: This paper is the result of hydrogeological survey engineering.

[Objective] A systematic review has been conducted on groundwater investigation and research in the Taklimakan Desert over the
past 60 years to consolidate significant achievements and insights regarding groundwater recharge, discharge, and circulation. The
review highlights key deficiencies in current research efforts, presents ten unresolved questions, and identifies areas for future study.
[Methods] Investigation reports and academic papers were meticulously gathered on groundwater in the Taklimakan Desert for a
comprehensive review on groundwater quality, quantity, and circulation. This review was conducted in conjunction with the latest
relevant findings on desert groundwater from both domestic and international hydrogeological communities. [Results] Groundwater
in the desert primarily originates from lateral groundwater flow from oases, precipitation, and river water infiltration. It is
predominantly consumed by evapotranspiration, with a limited amount withdrawn by humans. The vast groundwater storage in the
region is estimated to be around 80 trillion m’. However, there is currently significant uncertainty in estimating groundwater recharge
and discharge. The overall groundwater quality is generally poor, as evidenced by the spatial distribution of total dissolved solids
(TDS), with most of the desert containing saline groundwater with TDS levels ranging from 5 to 10 g/L, while only a small area has
TDS levels below 5 g/L. Vertically, the groundwater quality is characterized by saline groundwater in deeper layers and brackish
groundwater in upper layers. Regionally, groundwater flows northward and then shifts eastward at the northern edge of the Tarim
River fluvial plain, with an average velocity of 55.94 m/a. [Conclusions] To address these scientific questions, future studies should
focus on quantifying groundwater recharge and discharge using more precise and extended methodologies. Detailed data on
groundwater circulation can be obtained through packer tests and monitoring to systematically analyze circulation patterns, establish
regional groundwater flow patterns, and quantitatively summarize the characteristics of each flow system. Additionally, efforts
should be made to identify sources of fresh water and develop techniques for utilizing high Total Dissolved Solids (TDS)

groundwater in the desert in upcoming investigations and research endeavors.

Key words: groundwater; groundwater recharge; groundwater resources; groundwater circulation; review and outlook;
hydrogeological survey engineering; Taklimakan Desert

Highlights: (1) Progresses on groundwater recharge, discharge and circulation as well as groundwater quality and quantity in the
Taklimakan Desert were systematically reviewed and major achievements were summarized. (2) The direction of investigation and
research as well as ten open scientific questions on desert groundwater were put forward for future,
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SR E , A ] REZE A FRIRE L 1.5 m 8B/,
M3 AT LUE ), ST KRN T 1 m B
AL, #bF 7K BhAF AR, AR R LS5 (A AR i
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Fig.2 Soil moisture profile (a), chemical profile (b) and the
relationship between TDS and depth to water table (c)

HAJLECR), R 32 B 2 R AR & /N GuiTE

&5 2008; XIHB AN AETT, 2009)

HIEE (b)) . AL SN

ES1EHIM FIni s B e P U R K K AR S R I T 60 SR (/K SCHL T H A AT R 871
R K% (a) 20 ¢ TJ2-5—TJ2-7—-=TJ2-9
P S N N N N e |
02 g1
i K 1.0
0.5 1‘ & 8:2 i
\ N 0 | T e
1.0—\\‘ 0 q/Ql,\,Q.QQlWQ%QQIQQ
\\\ 6\9%’ ,\90" (\/\Qf\’ . \\5\' (\\f\, %/Q\' X @F’ %9,5 %Qv
I R
204 245 B 3 Ho AKX Tk S A
/ Fig.3 Groundwater regime at shallow water table areas
2.54 S~ 267 P& e 0 35 T D R K Y 2R R A BR R EE /N
2.92m JE N ZE VB A B R AR . RIEY
3.0 KA R R JEE 43T 22 B, 10 By T JL P-4 35 R 40
me/100g (b) A LH B, b D (12448, 20205 S 52 H
004030 20 10 0 10 20 30 4050 K ALE, 2020), 33 AT B 40 1w B A LD,
N \..~@ij‘ LT H 35 T M K R W R VR B A
F Wi o SOF s Mg PO H T K PR /IN B i IX 3 LR i 3
B o (P 4), S TBUR I, WA 22/ F U X T
: BURY 30%C B A8 BE 2% 3OS, 19955 4% SO 4%
104 2000), FEZATEVERYILEL . AR AR HLIX .
© 3.2 MR T Ik Ik R
) 3.2.1 1AL 6: -F & 4 A HLAE
27 20 122 60—90 4FAL, 7F X 3k SCHl i ¢ 1,
- SRAE T KM T KAKEE, 4387 T R KK 5T R 23 1]
3 ST AT AR, Gl T S A VDU R kbR K K A
= PR (IR B A YDA, 19645 Fh R RH2 B 1 o LT
§ TV ELR A B 5B, 1993) . ﬁikﬂﬁﬁ%ﬁi%
E o RIR, ZE PR K | ] K SR R R A D
TR B A B XN T 5 g/ Ak, R Xl 5~
. 10 /L, A3, LB X 23l KT 10 g/L, S gk
A g/L. M F/KAZKASZEA, 3252 C1-'SO,~Na-Mg
. . J : . . RI7K . C1:SO,~Na Hi7K , Cl-Na BI/K, 3R 7K 1 53
5 10 15 20 25 AR
WK VRS /m

Z5 5 0] A R A — 28 ¥ BT P, 7K 5 AR X 3
— TR B R AL Eam /N 1 /L i
1~2 g/L, DHI] DLk E] 3 g/L. il i R k£
RO K, AT 1~4 g/L, 2R 2~3 g/L. ZEFT PR
Ay AT T8 BT B4 MR K K R A SR R A5 3 T
WAL BE AR BT KN, B Rl KB A B — /N T
1 g/L, FE 7K B 2353 K T 0.5 g/LURTR A Fig
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Fig.4 Typical hydrogeological cross-section in the desert

INF-, 20075 KL FE AR, 2008; FH7 TSR, 2023) . R
T, 2T ML Ay Tl T BT R VD X R T RE
RIIRK Ty, AR B P REAS A, (R0 T i e 2
i e R K A EE R L, X FRKEETE
2 RAE I, R R A 22 KU BE P52 i LR 7K (4 K
5, BT BB B TS AR AR, 7T AR
MR BETE 50~100 m(ZE S84, 2000) .

BRI AN T R UP X, KAk 24 434 T AN,
SR AL = L PEARAR S R, X AR PT RE
FIVPEEIX H T AR B AR th P e [ R AL AR A R R (GF
SEITAE, 2021) o Hu R KK AR 2E RS B IE B LEE 3
BURIERNEH | R AF IR FHE T8 (R
& A Az /N, 20075 B W AE, 20165 35 7 S
2019) o HIE AR ZE KA 55 I iR KA i T8
B R, RO 28 R AR, 48 R AR
WHA 1~2 m HEH N, 28 K i 2 DTk 30% 0D
L4 2000) .

3.2.2 FIAL 7. &6 o A HLAE

VD IBE DX ) Ml K KO A 8 ) 5 i A AR R
TIRIHLA . AR 20 22 60 4R1C, KL HF 5
AR R BLERRAE 5 m LA AL N KB 1L AR
R ChERFEBLIR TP BN, 1964) o Rl 2 R
PININR, % B — AP E R AL A 7E GRER BE Fn2=
SCIE, 19955 ZESCMB4E, 2000), 41 GS2 FLAYEZ %K
WAL R 6.6 g/L, i 219~382 m WY LEE N 3.4 g/L;
TE KT FLARZEKE R 4.6 g/L, 1 552~632m
ML 2.6 g/LCRFLAI B UL 1), R K

B F B0 IR A0 5 AL, (HA A 41, 4n KT2 fL
781~827 m AL HTIT R M KWL N 4.8 g/L, £
BT 220 b B A5 DU R A T i . Xt R B
TR R IR G R AE— R R N AFETE, SR
O H T K BAE IS DU IR & A F R AR R, X Fh
BN EAFAE T o 3 Ak Pl B 52 1 Ji P 2 2
FER ORI 22 S LI, YR )Z T K2 B2 R AEH
HERA, SERIZK IR Z K AL
3.2.3 9 8A 8: [ B 4] 44 2 AL HLAE

VOB IX bR 7K K S5 B 1] B A8 £b RLER AF 5T 1)
R0 BT HEALE KT FLIEFT i 2K o At i 42 W i
(2012 4 7 H 2 2013 4F 4 7, WAR A4 =4 H
Wi —y), @ 2SSOk R, 0N T 43~
5.7 g/L, Horh 7 A0k i, 10 A Z 50 {4
IR R (GRS, 2014) o NS AT
AR LR E, SO, AR fhi K, FLUh CIAT Na™s A
KA AL BLEE T AR, 1R KK B4R N AE Ak
BLRAZ R R RIE R, B 22K Kk AR A, Ak
o, AR RS, 0L A .
3.3 MR TIKIFIA
3.3.1 A4 9: RIxEER

DX 355 1l K A0 B2 38 A VO X T K %
WAYIZ . 20 tH2E 60 AFAR, MR V75 A4 1t 3403 DK
TIRZHT K AIE S5 w1, kb e el R b v 1) AR
Fsh (hERFEBEIG TP, 1964) . 20 142 80 4EAY,
MR ST ) 3R 7K KA, 2 B 7K S & g
Tish, EIE AR B R AR . [FE
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Y& N ) O AT o5 A N 1LY NN e 51 S 5 2
B0 1) T Y9 Dk R e (b R B R s 3
FUPELE A Rl 5L 0N, 1993) o et 5B 1 5 i
R 20 B b AR R, S Bt I S R A
AT — 2 (7 25, 2021) o MR IR VDL B A1)
Hi T KO S I A5 R, R K B TR 21.02~
204.98 m/a, “FHI i 55.94 m/a(GEAEZE, 2009b) .

DA 15X BT 7K A PR R A R S TR 2 b
KB TRIAERAE, X IR K P IE AR
WAEHE AR AR VDB X TLANRFLAG 7L, )2
SER 5T Z R AK KA H0 W, TREBHE R K iz B
A AT g S AR AL . ARPE VB 4 DRI K
SCHb T L AR 50 Gt 51, 7K SCHIL BT 25 # SR AR 2 R 7
IKIZE N, B AR AR R 25, e BV I XA
FRMEG—EKZE S) . WRZESEZEH T KK
SRR LL R, P 22 BRI, I yb BEHE b i) KT1
FL, 50 m LA LB 7R 2K KL HE VR 24 4.6 m, 425~
528 m K (IR 2 3.9 m, 552~632 m JK {7 H IR 24
3.8 m([ ][ & 2K, 1996) 5 FEUNVH I i R )
KT2 fLF 2K KA HER 1.98 m, 787~827 m 7K o 4
TR 1.98 m([TE & FIZ=K A, 1997) . VD IE b
A TLAS 400 m 2245 A 7K SCHE T LA 52 30 R 240
FYRHE, B 219~383 m VR BE A /K 7 HETR 5% )72 7K gk
AR —F GBI SCE, 1995) .

BRI Z KO ZE AR, (HAr 2K i B
B I 19 2 S GBXCSEU BT R 2R SO, 19955 17T ] A R4 Tk

B B /km
KT, GS; GS, KT,
v Vol
20
100 .. ... <oz
200 T
300 mm, R
400 | o it
£ Pl
S
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700 -
800 -
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1000 g7 l‘r?'ﬁ];)%i [ é‘ﬂ;}% [Gs,] Bl
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P 5 VX K2 SRR K 225 ] A ]
Fig.5 Spatial distribution of aquifer and aquitard in the desert

B, 1996, 1997) o HiUF /K A AF %t B B 0 Y 22
S, AR A A B BRI ) 43 2 R K AR Y B, %
JZ B R K AR R JLT4F, GRS LT K AR = ik
JUTTTAECBHRAR AT, 2RI K BA AN [F 16
WRG, X R G T ) A A REL, LIKFE 8k
Fo [RIBTFEEFE A, R 2O HE T K AR
PEZE MK, X GUPEEL T T 2R v RS A
AT & (25 S0ME 4, 1995), HIE iIHLBRHL GG 75 2
WA
3.3.2 #F FIA 10: B3R AEER

JRFRAE PR SR8 V0 b RO b R 7K AE 2R, AHOCHY
AN LLED . 2R SCMG A5 (2000) 42 1 T —FPiAE
IR, B T 22 5 28 R 08 B R K I R 48
XA I Bl AR A S B ORI ol E S L AR A 1
ERGE R, mElEEH 5.9 m A KT 105 8.9
m Kb A 7K 3 T Tal 2 A B (GE AU A, 2009a) , AR 4R
KK R G EE, A7 AT HE 5.9~8.9 m 2V R
FERRIEIA S T IRIEA R G 7 TR

4 AFAEMRRE I

4.1 HITIKEME
4.1.1 &5

(1) M0 AR kb o EIZFs H A 2 b T 7K A
] #025 ATT SRS B IR AT B R R 25 1B 1T A
SRR A A RARMES, (UE ik — 2P 2
% . SRR, i GT RS R R R RER
VT 5K 2R B R BUE, B B PRI E Y 78
300 m LA . BEE VB KT, 55 FLAHE T, =W
FIUREGIKZMREZ KT 300 m([][E & fiZ=K
B, 1997), HEEARL R EKZ, BEKIZ AR,
R s, B ] b o 8 4 Jrg S A 20 2 O |
R EE (R M T /K Geil, © 4 I8 138 R G (571>
TR IX) A HE T K G, 7K T8 EE B4 Bt S v
(FFLITAE, 2021) o A LIRS0 SE T 00k, #h7Eih Y
PR TAERIL S /K2 R BE (1 23 [l 53 A, SR T
IR e b2 e T4

(2) BT R 7K BRI o KO i ZK B b
o5, W N EE R TS B Ehie, RAED B
G 1 3 DX A S o %) SO 0 580 (2 4 R s
JK, 1998) . WSS RLM, 2SI FER 4 17.2 mm Y,
1 A JG Felalidth 55 em ARIRERN A B 4 8.9 mm.
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NS A, AR A RN 4 0 A T 7K A TR
S, SCPRANA RN BN R, EHE N
TR DX B K 6 1 R K AN A AT BE LA R AR v, i
R,

— T VDV DX DL B ] Y R O 32, BROK 3278
KRN, B R T ANAH T K . BRI LR 3h
Vb Fe oA A B T B VB M ST M T 2 A
B b b s ARG, B AR R R BT
Uik, T U % it R B B R TR, IR K R B
TR (ARG, 1998) . ANVPEEALZ A IE B 1981
AE T A W—SHR RN, 15 /DI R IA 73.5 mm,
YRR 4.2 £ O ERLE B s hr s 1
IR LRSI E BN, 1993) o B A 4 £ 1l
Bt R B, Yo KR v PR, 3T 21 4k 111k
KA HBEKRAE 12 mm 805 /NETFEKTE 6 mm (1)
e sty R K RS 5 9245, 2019) o S se i3+
T o TR REAE I SR | HA D B — 340, andie I
ZREBAIBTHRAR VDB A4 K 524 13 mm, 1994 4F
At — YR % TR 3t 3K 3 14.2 mm( Gheith and sultan.,
2002)

TIRVD AR R R K R 2, A R0k S T 7% 4
FEo IE G0 1 AR T RN 5 B, o8 T 5 A H R
fE 23:00, 1997—2017 446 3K — B Bt RBFER 40.6
mmy; [R) B 3R T A0 IR B 22 1 B 12 R 1 6:00,
1997—2017 4Fiz i Be 3t 2 AR R 21 YR (R i 4%,
2016; A HEAE, 2019) o LU BB R, vy rp
HIRETN 2 kA e 28 KSR BB IN R ], A R F A B
TR . [RIBA 2R R BE S At 2 B AR AR 7R
REHIZEAT, T AN T B TR A 5
1) S KR ETH(BUIMAr S, 2018) .

R O DB K 1 B ] RUBE BIF 5 U0 T X T K
BN o BUAA VD T IX L AR 45 #2384
B SAGERHEWT A, (EEE 5 7 3 VD B 43 M X 1
R K AERS KT 1000 4E(Li et al., 2015), AT EAFETE
& R LI CRESIE D s B I0) AR K b
5 o LAYV AE I S8 AR S R AT BB P, i
WA R YD B % LU RD 5% 7K 2 R b R 7K =y st
b LRER TR PR B R D 265 1, I ) S SR P R
AT B B e — IR UK (Abouelmagd et al., 2014) . M
HIAAR 22 10 425 B v P 35 1 1D B A< e 722 Ak 1
TR TE, U1 AR Z i L A A5 B A

T (A EMZEE T, 1994; 145, 1996; 47/ NF-45,
2021) o FEAH KR (4 7500—2500 4F), Hh
JZ BT A GiKO) DR, 2 BH 24 S A LBt
AR, FRKEFE, WiN 2k E (/A
2021) . HARXZJE, B e b TV A A T
AT AT LR 31, KA S I (FE 424
1800 4F ) K4 iy IR AVDBGE | Tk, (AL TV B
o, FEUFERT T 0 14)  or Be SEE  IRAR S%U 200 km,
AR R A () S A S0 b BRAE R (B, 1987; AE SR
BRI R A, 2006) o T VD BEHL T 7K A AF I g
SRR AR A, 2 A TR A B ] RUBE R 9 bl
KBRS, AR PTREAAAE LT L A — 38 B AR it
K, T K ARAS AN 2, v [ R BV R K
TR )25 Tt W) 25 SR 3 B i A 7K 4 %o
KRR FH B (AR AE, 2015) .

(3) MK AM o MK KT VD T3 1l R K FR M 25
A RE LEHT ARSI o B 1 0] 194 ) o 9 X )
AN, TR HiL T 7K A EE R A DX R I A it 1)
AR U HE X (250645, 2000), 7E 33X S X 4 b2 11 ]
7L RMATREE K . AR e A S & B R 7K B SR
ik 44.62 TU, W46 A 1.57 /L, R T A B0
FIT KA o 2021 4F 8 A, i & BIE i i+
VB AL Sl 2 T oK B 22, WA i
300 km?* {4 BB W 3, X R SRR E R R KR
TRAR AR o SR TR (4 I 52 fR B 25 5%,
SRR DT S b A 1 A A 40, X A o T K SR
R TR TR, St b K AR AV o

T3 Ak 2 B R 2 23 A TR X b
KA o RIET RS I ATE TR, fED SN2 A
I AE, P B AR R YD TR X D 20 £ 45k
B, VB PR AR SRR 2 S A A
5 (BRI SCRITEIXUPER, 1994; #X L 15E A2 SCS, 1995;
ZESCMEAE, 2000) o oy TR EE FRFUT A0 AR J2 0K B Ho A
7, HAE KA T oAttty . R Bk
FEBH, T InT 3 B 0 b K ATAE R 12.7~45.9 TU, 3
WA AR B Rb 25 (b R B s L3 L
GRMFEHELIN, 1993) o SR o, hier i B b
T IK K BT R R G, YT R B 7K T A G ) b
X, ARFT e 5 A A G, QnAE A A N LLUZR i
30 km ZP VIR L Z IR AL HA 1.6 g/L 1)
7K, ARA AT BB T iar il 1A R BATT AR
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Bk, 2015)
4.1.2 #X

(1) BEAR KTV T 7K B RD R, 43 R IR B K RUEE
FE () FERER#MG . 5T AR R, K
SEAT AR VB (R 1R 7K (BRER, 19925 4% SCHIS 4%,
1995), (& WA Wi AR X P 4h b # . T LA
TEBOK A ZRER /N B ) 3 b, [ 25 003000 4 7 it
TOKBIES, AR HL T KT R K RN (R i 7, SRR
R XL K MG . 76 B (T AR REE K #b
2507 I, W DAAE & KAV e F 2 8 25, 81 o
Bl b B KR KA 2= A E A AR E R R Y AR
Ak, FIH S0 R 1 1E AR 0 T BEZK AR 45 (Prudic,
1994; Ma et al., 2012)

(2) IS M T K ARG o 3 B T300 3L A 15 b
AW T, WIS [R) R B L B TRT AN (] s
T AR ARASE X TR] A AB AR FR e 10, o et AT K X
FOKANAFIGREE | T BE AN B, s K i
R KAMR T 250 A 3K, AR SRR H R K i 22
RN

(3) VX M T KRR AR . BT T A
VPBEDX R BT 7K S AN A B IA 1 ANTE AR, AT DATERE K
FITRI KT 1T ACRM 2 Ak B i L, ) SoB i
BRI N X VDI (4 0] 1) D 265 8, 2 Ak A v
X AT 7K R
4.2 #h T oKHE

H VDI DT 7K ) SEBRZE R T ToHiRE,
7% JE M T KRR — R T 78 A PR R BE, PR it o
ZEHORHEM AN . (H VDX A% b T 7K 28 8K T
FemEIREZ D, B2 B R4, BT
JERA IS . AR EEJR I R | Rl
Hidth T KZRHUE SR, WIS R ER T
P KBS, DR S A B shitt— P e 28 &
W BRR B 5 X5 T e 3 18 3l ) W £L, FI A White
7B S2BRZEHL & (Jobbagy et al., 2011; T -4,
2018), HEST SLPRAR R ST KRN C R, )5
RV DX S0 ) b 7K SR A B2 U o
4.3 HTKKER

X F YD BE X R b T 7KK A9 25 8] 534, A —
AR B A 15 2R GF ke, SR 5 S n v
TR 5 T K5 PSRN X G-, i ad A Al
DU AR AR A R Ui vV X A T KK, & BV

XA b T KA A0 BE L T At A JRAIRZY 30% (RXAE
BE, 1995; 2= CMBAE, 2000) o (KA R K& M4+
SR UGB B, KA 2R BT AL R T X 7K
J R % b 2% o A Rl 42 1 D R AT e R VD
T DX 1T 7K 2 R A T B T K 5 R s R ok
b AR A T AR, TR M T 7K T304 52 31125
2 REMA, JK B, X RS A T VD XA L K K
Jo ST B U0 B4 A S SR (22 SO A5, 2000) . 5
A1 B T PR AT BB SR VDL 10 25 11 b T K 35U E 4 £
JEK, T2 /R —H5 ok 8~10 m, VB2 XNy 10~
15 mGBXEBE R 25 SCS, 1995), 2z Vb ¥ X A M
RIS € Y a5 IR 1 s TN MY
2, T AVPWE XK A X AT . A2 5,
JRG S o G 4 T PR 2 VDB DX ) 28 R AR K R o3ty
BT MR, Bt AVD B X bR K B4 B RO AR T
e 240 11 J (b R B 3 e 3 TV IR 2R 5 R
EHELIN, 1993) o BB WA ] T HT AP AR, BT
FE RN FE 20 5 B X RNV X AR AT A, I ELybi
IX (75 FIVE 58 T4t F B X, B DASE =R
[ Zepii
4.4 HTKIEER

(1) X3~ KA. H AR X el T /KA
INIFFE 1) e KBRS s E AN 2, H AT7E IR E
Hiu il T 4 11 7K SCHb BT BR AL A KA FK 5 £k
(X BT A2 SOMG, 1995; 171 F & FTZE 7K 5, 1996,
1997), kb [a) 0 22 45 1) 2 5 S R o7 3R A 2580
If Hoxsefl HEUS T 1~2 2 0H R K5 E, JET LU
A R A B X DX R K A AR PR IS N8
W . T —25 Rl DAV R K B3], RS B IbAE VD
i Hbu it TR AL, SR FH A3 2 BBORE B A S AN [ 267 1)
IKAE AR JBE B (R 2R i, R i R A C L MK 4§
TS [R5 22 00 2 b T 7K 4F % (Zhang et al., 2021),
BT Z K B IR . 12 RS BUESE .

(2) R N KGR . LASL ALY Fe i o X 42,
A 160 28 i) 3 b A A 50 T, SROAS ()37
IKASE 7K 5 RN RS 28 5080, AR5 ph R 7K I 25 78 i
J o 1) 22 5 3t R SR R AR AR R, B R SR R A 34
RG2S ARG FEBREE, Bk, 563 CA TG
I (23S 4E, 2000) .

(3) i FIKPEAAL AT . A6 SR FR IR A FIIX
G IT 5T SEAN T, $2 V088 DX Hl R 7K AT 2R A
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=K, 2 B RE S MEAR RGRE S
4.5 T KFZF A

(DRGSR T4 . ST HEK 8L
SR A BT AR R 9 1l R K — R VD BEIX K
SCH T T AR — 3 Oh B R A B w3 v
LA FREEEIN, 1993; 2= 084, 2000) . B4
J IR IR K AR T 43 A RT3 A, 31 R/ ELJR)
R, T E SRR SRS B, AT &
ST X A 7 0 X TR R IR K Aok, i —
A I UE TN PR HR 7K 1R A G R S (k38 50 i
2004)

(2) E W L R K E R . A 20 245
I, A A5 R U I v B I R R b 5 B 4
AREFAD PR v 3 V4 Tk K (R 27 B
By I UL GRS, 1993), Bl T4
S BBEFA WP K, v LU HHZ AR AL B
VDX 1 K A A TR (R4S, 2021) o T3 Abigl /2
TF & Tt ER R, B A s R K AT E I, B
S AT TH T 55 T s X R 300 b DX ) A S A Rt e
45 2020) .

5 45 i

(1) VO H T 7K ) 322 SR 5 A Y X b KA
AN L FEAK A L TR AB NG S BELS K AN o
BREELE K AN, FLARM A TE 215 v A ORNA M T /KR
HAERU ., WK FEEEFRE L . R £
YA, B TG TV X TR K Y oAl b 4
HE i (G FEK AB NG | MoK AR | BEZ
IKANG L R K ZEHROR ) M ARG, FLI) 28 2 A A
AR o N — 2 A K A s [R) R BERIF SR K
H KT H TR K AR i, T R T 2 (10 B AN TR,
Al 8 Hi T K ) R 25 L MR K ZE A K Y
LR

(2) BRI TE AL, V0I5 X H R 7K R 7K o — i 22,
KERIFHBIX Ay 5~10 /Lo AHXF T VMBS R 7K BT
Eb S I X 3 25 () 50, R AS R A9 00 s, 75 22 F
— IR T AR, fEdEm b, R K BA FECR
TRIFLAEE o A2 W BN 1 il 24, 7K I Bt s ] 17 2% Ak
FUAE A TG 2

(3) VDI DX T 7K AR - i e A B R P ) 4R
sl fAfEl e REEW R IE AR R 58, HhFEuvb sy

JEBAR A | TR 2B CRF S S R 7 A i
(R 2R B ), XA R G iy 3t KA AR X

NE
Z:{H ;%é o
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