4B 3 1# ;E 1“3 ﬁ Vol. 44 No. 3
2023 4E 9 H EAST CHINA GEOLOGY Sep. 2023

DOI:10.16788/3.hddz.32-1865/P.2023.03.001

SRR 22 A4, RO A , 45, KT T A IR e F e ik e [ ). 4B 2R L i, 2023, 44.(3) : 239-261. (JIANG Y H,
ZHOU Q P, NI HY, et al. Progress of environmental geological investigation and research in the Yangtze River Economic
Zone[ ] ].East China Geology, 2023, 44(3):239-261.)

K VLA 35T P 45 b o o8 25 T 5% 3

FAE AR AT R R BRI, FRRL B4R, BT,
# R AT EFEY, RS RSEY S EA T R AR,
B EREREERE WL HRAS KRR AR F Y AN,
OBV LRHERY,EAESFUES KT L ERT, 2AED . 241,
i%#@:lg,ﬁnxﬁw,%iﬁf&m ﬁ]?jixbkn X]‘gﬂ]—:_ﬁi7 A~ ' 1, 2’ #] m,] tZI’#% 75‘_1 2
X ARNE, A fRVEL R VI AR AR, S E A AR A,
F,Z'j:\ W'JLZ,]%:\ :f IZ,JHJEFEIIZ

Ly ERFEAERE R FORE T QLA Fx 210016;2. F A X FH AR ESHMABRERALRE L
%W 21001653 E M T A FRET T LA K. W) KA 611734;4. 0 EH 3 fE & B R 0k FE &
B, Ak X 43020555, 4 R IE A . b 20024156, 0 B A F IR A BT K . E MK
54100437, F EHFAF (R IO, #d RN 430074; 8. B m A%, iIL A ®IE 210023;9.L K &4 H A7 = #
ER LA B 210018510, % E A e w23 5 M mF LT L B 210008511, L 7 4 Hb iU & #F
B LA HR 210018512, sk #PH T A%, 1W)I| pk# 6100595 13, [ 0 it Bt 2 Be A M 77 7= 4% & 7 A 4T 72
Fr. 78 AN 450006514, 8 3 Kok A5, L7 B X 2100955 15.  [E 4 7 P8 2 By A SCH B3R 37 0 B R & o
LA R 071051516, o 3 BT A By A AR 0 BT A P, I RS 610081517, (8 5034 i 55 48 13X o
s A 100037518, i 7 M U BB B, b 2000725 19 #FIT & K SUH R T A2 M JROK BAL # T 7 K
315012;20. # L A Tk =< = ABA, HF i #IM 313000321 5L T & R 7 /= # & FF & & 3 % 0 R B &
KRBT #M 341001)

E: P E R AR AR I TR TL TR ST PR I 255 A A TR SR TR B A L PEAY L
A B T M Es 5 BSR4 5 35 7 1 EU%T HEZA RN O W T RICEFFT TR A
FEEBH SRS ARG, ARG T VLA U7 5 8 a0 D0 B8 U PR35 4% 1 R o b o i) L, 4 1y 17 AR DG G5
@ IR TTEEE B I [a) 2 AR 4 75 ﬁfﬁﬂﬁi HEHT I Z S B ARG © SRR MU 5 DRI ESBIR
TUSRHER AR FII A 75 @ A KT OK A AR 5 ST R B O 78 T i R R L B — B 2R L s &
G8» $1 HH FRJOM) TR X i J B 358 32 W £ B W 5 O R 2 Tt 7 U Jml LBl R S B ) A5 A4 M 00 B8 0 5 35 1
F 3 © BB LB i 00 3t T TR A 3 28 % A YT 7 A S WA 25 1) O A R FHAIE Bl B B8 A SGH AR
FIEOCLF AR K : @ A OB S =T @S A m TR LR S A BRI : © HRIL MR
Sk 3 b RUBE e U ER S K AR AE T3 A 8 Ao ] -2 AT & A FLMEIEAN 5 iR 2R 5 @ A BP0 R AE SCHE IR 55 IR 22

* RS A HI:2023-07-10  {&iTHEE:2023-08-31  HIEHLE . kN
E£ WA E M FTR AR KL T MBI 25 A R A TR (45 . 104t 2015-03-02,NO0531, NO0802) ™, “ 4K VT. 48 i iy 1 5T W U FR B3 25
AP (45 : DD20190260) 7 “ K = AT 5t — iR M SRR 1 Sﬁﬂﬁﬂit,ﬁﬁﬁ(ﬁv:DD20160246)”\ KT pra K = M —1&kk
R IX GER IR AR A RE ) MU PEAN (5 : DD20221728) 7 E 58 H A B2 He 4y (Ui 5 : 41972101, 41572093) FIE K s WP R TR A R &
AL (18 B TR 0 50K 200 220 o AR N A T A (45« 2022 YFC3705001) 7351 H kA WE Bl
F—EEEN :Z A4, 55,1963 454 B 01 [, 322 N FE ISR T FIK SCHL BT T4 . Email: 316664105@qq. com,



240 £ K

o R

2023 4F

D ] s AL IR I A AR ERSE PRAP RIME 52 SR IR 55 7 B AL A s o R R MR e Ml B R B I B AR
AR 0 T A i P R e B S Dy TR AR B 0TI N TR 21 SRR AE B PR M A el AT
REBIA: RULZPFHT s (VLI PRI 5T 5 7K SCHIL s TR M 5 5 3t 058 s LT 2 5 SRR B /R B RE )

hEH RS P642;X14 XERFRIRAG : A

KT e B 58 DI VLI Wy 28 VTP
WG R PO EE IR L s EE L BN AE 11 AN (D
BT E AR v = Kb Bl . VL2 Tl I A
2 204. 89 5 km® , i 4> [ B 8 AR 21. 3300, A
[16.02 12, 5 4B A T 50E Ay 43%, GDP &
45. 78 TifZ . G4 E M 46.02% (2019 4, &
HE 2R S5 7 SR S S AR T B R I IX Bz
—o RILATF AN DT Z 55 S e 4 E
BEVLIL A S €0 . R TE R,

WS RV T T o it e, AT h B & 508
) SCAEATT 23 e | [ 55 BE AR L A0 K S A
FAT 25 & i ik W 114 S it o X b o o] A T AR 1
THEEER, 2016 4F 3 H 25 H . HE L 5%
Hhoe 25 Dy 4l U0 I CR VL& 5 & LRI 4N
F)E AR K IR KA S IR b J g
SRS EE AR BT K Bl 7l B R 2 R A
BRSSO SRS KL & R
KRR » B SR B S H ] bl S5 R A Ry A S T
“KILATH M A 5 455 A& TR, iz TREU
THEMRSS KA 8 4 /KB D BeFE Tt 7R3 38
AR b R TS T R AR A R U e e
A JERIE AT 8 55 H AT 55 0 H A s DABIE 5 fiff e 5 ey A0
Tl 2 T2 T i J 1) i R b Jo ] Ry e 1], E 4
AGFEX” (K = B VL K YT RS 3 4%
RIELR” UL W TR A e k4o A4 S HE X
(B X FE R AR XL B Km0 X A 35
DO FBE S T MRS A A TAES Y, TR
Jit 3o e B R VI B I PR R Ak | S8 ROK A
TR 5T A 22 S0 e L I J R O SR W
T M R S BRR T S RE U B B AR 2 R
JIVEAY GEF W b R TR )2 AR T8 L3 = o i
PRI A2 Ak H AR e 55 8RB BOR 0] L 47
T AN SE AR B AT T R 51 0 J R A1 i AR
XL B IRAE SO I 55 KT 2 Bl | 23 ) R L 52
FENR S5 A AP B R AP A S L S 45 R 55 30 AL 3k
L A0 N N VS B B S N i Y R N
T 70 6] 58 b T A Ve it =2 i A 1 S D THD
PR3N T T IZ N o A 3] 2 ) 3 4 I A AF 5 K

NEHE2096-1871(2023)03-239-23

PR E S S [RIR R — 25 B A3 AR G
1 #RXHER

RAT 2T M 35 4 R AR o35 M i A B &2
A o BTURERIE S50 F B DR o Rl 5 b 5 % b o
SEEYIROEE L RKILG T il 43 th AR AR AR LT
JEL R R AR A Lt L V8 R g L R R 4
BUX . RATEGH M=K B 574, ARl A 200
FURIURLA HEE

KL 2 T 4 Hb 50 # 3 38 1k 17 sk 42 200
(B D byl — ooty (O Rl SR SR B 49, o
P T Ay TR AVE SE PSP EPNTESS (g N 7
JRR T K i 101 % 22 % I 3 A8 i~ e Ak i 1
F o AU —rh =& Oy AR 15 ik
Bl 30 A R AR b 22 1) 3R 5 I 400 B = B i LK =
L B VU R B SE AR g Y AR B il s 4 o 1
SO R I O 1) 2R 5 G RIAR S A - 3 A R 1)
VA 0RF o R S

RV 22 % Al 7K St oA R AR F R
2 A 2) o MR KSR R ALBRIK AT K VR
BK ML B BK A5 . B A SR BUK-FL K £
SO T DU F 3 s B o 2R BRI A TR bR
DX A BRI K EZE A TV = 5t
J, P Bl DS LB TR K BOR R R 2 A R
=AU D B BH 3 S S B T U I JEE T - )
FVURGKIZ T . A R A TR 254 R Ak Sl o3
N o B MR Y S5 288 LA A 1 e 2 AR R 2R L
YLEET 7S e

AT T HUAL i SO 3 L 7K SC b i A T 7
WA 2 H i R e 5 B N = 2k
1 X SR B3R L o T SR B T S R A I
M TAT T o S5 R b 5 I) A s B B A (R R o A

t%fﬁfﬁ’-g-sz .
2 MR#HE

2.1 FFSETAEIR FE R IR RO B A 3 7 i) R A LA
(D RAFHETE 7 RILZ Prli K TER M i A T



Bark B3 AR A AT A PRI TR A Sk g 241

iy Wy Ty
[ R o el I
=Lkl
i P Y
s TR
— o L | [ e LA -amsens
o i E;\% = s % TR
N - ERE DL RAM e SO AL
" R EiR )
CRE *Eg“ %‘Em; R (Quana  Liloan
s e B sz AR
« [o]mmz  [arduiss el

: mae FRE- e L dh

- HRR nE ——a 0 200 km

BrE Clvins [wens  morlisin it

Bl 1 RICEE o i K

Fig. 1 Geological tectonic map of the Yangtze River Economic Zone

4., T
[ mmsmmsm
(] e
. [y e
L= ER( S S [ st
/ 7 [ mwr B
: [ L B S e
DB RARRR 20 09 54 ittt
R S | L N
e -‘ o mEm o smmbsmenisnn = R0 "0
[ it #e L —— [ watiet: SR

L2 s [ Jomthssentn ikal L )

L. DT UL TR X L )1 L TR BRI X 5 1o BT LK TR M ) 5 1. 1 P e 3P g8 L5 8 D T i X
(VLR ICAR A 1Ly R TR DX 0 0P S5 TR BT 1) 5 1. 806 R 50 L T b X I 2R vy T
FRH T X 3 T AR EE L2 Ly {66 L R0 X T B A R M 7 5 T K3 LR L e T M B XD 5 V.
U1 s TR TR X IV 1P AR S R 5 7 X5 IV VA L B TR B X5 Vs 1 AR ARG 1 e B T B0
D)5 V. Zb 1 PG e L e S TR MR X (V1 PG AL PR L TR X 5 V. 25 5t JFUA A TR MR DO 5
VI VA L e TR X5 VI VTS KT B B S AR B X (VL VDO A ph AP I TR R X5 V. 9T
T B S TR DO 5 VI HEAR R L Fbls TR 5 O OV . b3 DX AT L e TR R 7 X5 VI 966 R 31 3
TP S T M 0 X 5 VI A 00 B {06 L TR MR ) 5 TX. 3R S 1y s T M I 5 X B I 1) P T P R X
XI. B AR B X (X LR AR L B L b A S AR B0 X5 XL KL e B b RGBT 5 T
JEE X5 X F5IEBE pf AT S5 T R B DO s NI VT = FAy TR B X 5 XTI ) S R 1 TR R X

B2 RKILEsel TR A

Fig. 2 Engineering geological map of Yangtze River Economic Zone
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Fig. 7 Distribution of ecological restoration pilot areas in the Yangtze River Economic Zone
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Progress of environmental geological investigation and research in the
Yangtze River Economic Zone

JIANG Yuehua'? ,ZHOU Quanping"* ,NI Huayong® ,CHEN Lide* , CHENG Heqin’ , LEI Mingtang®,
GE Weiya'* ,MA Teng’, SHI Bin®* ,CHENG Zhiyan’ ,DUAN Xuejun'’, SU Jingwen'**,

ZHU Jingi"', XIU Liancun"?, XIANG Fang'*, ZHU Zhimin®, FENG Naiqi'*, XIE Zhongsheng®,
TAN Jianmin', PENG Ke',GUO Shengqgiao'', FU Yongpeng', REN Haiyan'*, SUN Jianping" ,
YANG Qiang", ZHU Jiliang" , WANG Donghui'®, LI Minghui'®, LIU Guangning*, FAN Chenzi',
WANG Xinfeng" , SHI Yujin'®, WANG Hanmei'® , DONG Xianzhe'*, CHEN Huanyuan® ,

HAO Shefeng'', DENG Yamin’, LI Yun'#*, XIAO Zeyou*, YANG Hai'**,LIU Lin"*,]JIN Yang'*,
ZHANG Hong"? ,MEI Shijia®?,QI Qiuju'? LU Jinsong!? ,HOU Lili** ,CHEN Gang'*?,

CHEN Zi"#,]JIA Zhengyang'**

(1.Nanjing Center , China Geological Survey, Nanjing 210016, Jiangsu , China ; 2.Key Laboratory of Watershed Eco-Geo-
logical Processes, Ministry of Natural Resources, Nanjing 210016, Jiangsu, China ; 3.Institute of Exploration Technolo-
gv s Chinese Academy of Geological Sciences, Chengdu 611734, Sichuan , China ; 4, Wuhan Center , China Geological Sur-
vey s Wuhan 430205, Hubei, China; 5. East China Normal University ,Shanghai 200241,China ; 6. Institute of Karst Ge-
ology ,Chinese Academy of Geological Sciences ,Guilin 541004 ,Guangxi, China ; 7. China University of Geosciences (Wu-
han) \Wuhan 430074, Hubei , China; 8. Nanjing University, Nanjing 210023, Jiangsu, China; 9. Jiangsu Geology &-
Mineral Exploration Bureau, Nanjing 210018, Jiangsu, China; 10. Nanjing Institute of Geography and Limnology,
Chinese Academy of Sciences, Nanjing 210008, Jiangsu, China; 11.Geological Survey of Jiangsu Province, Nanjing
210018, Jiangsu, China ; 12. Chengdu University of Technology, Chengdu 610059, Sichuan, China; 13. Zhengzhou In-
stitute o f Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Zhengzhou 450006,
Henan , China ; 14. Nanjing Agricultural University, Nanjing 210095, Jiangsu, China; 15. Center For Hydrogeology
and Environmental Geology Survey , China Geological Survey, Baoding 071051, Hebei , China ; 16. Chengdu Center ,Chi-
na Geological Survey ,Chengdu 610081, Sichuan, China; 17. National Research Center for Geoanalysis, Beijing 100037,
China ; 18. Shanghai Institute of Geological Survey, Shanghai 200072, China; 19. Zhejiang Institute of Hydrogeology
and Engineering Geology, Ningbo 315012, Zhejiang ., China; 20. Zhejiang Nuclear Industry 262 Brigade, Huzhou
313000, Zhejiang . China; 21. Jiangxi Provincial Bureau of Geology and Mineral Exploration and Development Gannan

Geological Survey Brigade , Ganzhou 341001, Jiangzi, China)

Abstract: In recent years, China Geological Survey organized and implemented the “Comprehensive
Geological Environment Survey Project of the Yangtze River Economic Zone”, which has obtained a batch
of important results and understandings through environmental geological survey, evaluation and monito-
ring, as well as the combination of thematic research and comprehensive research: (O The project has es-
tablished a comprehensive information management-service system for geological resources and
environment in the Yangtze River Economic Zone(YREZ), systematically sort out the resource and envi-
ronmental conditions and major geological problems in the whole zone and its key regions, and put forward
relevant suggestions. @ It is proposed a new understanding that the continuous connecting of the Yangtze
River occurred 750 000 years ago, at the turn of the early and middle Pleistocene. @ It explores and forms

five series of key technologies and methods system for ecological restoration demonstration in the Yangtze
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river basins. @ It formulates the research method system of major water conservancy projects and geolog-
ical environment effects in the Yangtze river basin, creates a set of multi-modal sensor system, and rejudg-
es the impact of major water conservancy projects on geological environment. &) It explores and sets up the
theory and method system of investigating, evaluating and monitoring earth critical zone at the basin scale.
® With the innovative application of “optical fiber technology” in monitoring ground subsidence and
cracks, Yangtze river bank collapse and urban underground space development disturbances, related tech-
nologies have made breakthrough and are leading the development of optical fiber monitoring science, ()
The comprehensive investigation technology and methods of aviation hyperspectral remote sensing have
been set up through independent research and development of airborne aerial hyperspectral spectrometer.
® It explored an evaluation system including three scales of resources-environment carrying capacity in the
river basins and eight evaluation methods for the suitability of territorial space development and utilization.
© The research results have been widely used in supporting and serving the territorial planning of the
YREZ, the protection and restoration of the ecological environment in the river basins, the new urbaniza-
tion strategy, the planning and construction of major projects, the prevention and control of geological dis-
asters, the poverty alleviation, and the construction of the national underground strategic oil-gas storage
base. At the same time, 21 stable professional teams of environmental geological survey have been formed.

Key words: Yangtze River Economic Zone; Yangtze river basins; environmental geology; hydrogeolo-
gy; engineering geology; geological environment; geological survey; carrying capacity of resources and en-

vironment
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