s HEI: 2019-10-22
%E A 2019-11-07

Eﬁma:*@ﬁﬁﬁﬁﬁmi
RAZEEE “KIPRE
ﬂMﬂﬁﬂﬁE/Eh:
1: 50 000 FEMFIAE (4
£ DD20160250 ), i

i R

doi: 10.12029/g¢2019Z.210
WX RABK: BB, E, S5, F37.2019. kA KK
VASRE K E T8 1 0 50 000 KT B #0385 4) [J].F B3/, 46(S2):93-101.

AR ET| AR FTE; § 2 BT, 5. F T8 11 50 000 KSR B &4 E (V). F B R F 85 B KRR

DOAE S [ AR ], 2017 A B ARE [ AU ], 2019-12-30. 10.23650/data.D.2019.P20; http://dec.cgs.

gov.cn/data/doi/10.23650/data.D.2019.P20

Hus A RIMERIP S EH TR B BP0 T kR
R —— ISR ittt E T mE 1 © 50 000
7K 3L b SR B E R & 4

LE SRR 2
(P B3 FREE B X AE P, #1ak KX 430205)

FE: FRE K H 11 50 000 7K 30 Fy B 2038 52 & [ F 0@ S F6 K SUHU TN . HusRk Ay 22

E%%\ BT R . KT ARIR . KA SR R R MK B TR KA B 5 g 4 DA AR

Bh b TR R A YRR LR, SR AT B A 69 R AT B SR AT R AR B BR AR S ) T R .
Jo kb W K AR T B 8,36 4 B R AR B AR 450 k', AL (K) A B 226 A, WA S
125 A, SR A R & 8 16 AN, AR 453K 30 12 R, TA2 3 T 454K 3L 8 IR, KAf o (&
AT B R R AIT L AE) A3 R 4E 80 20, . AAKIM T KLLMD & 40 &K, VIR
AR I 12 Az (— AR CF M) &, B R ETRE T (KRR E AL )
( DZ/T 0282-2015), { K LAKFHITERMNA ) (DZ/T 0148-2014) FHEE5H K
TR LR T A, PRAER B GG A T 5 . BB R RN MapGIS 6.7 F &8, LAFZR A
1984 F W92 47 %, WH 7 XA @ M— 2 S REF (6 ). KIITE %A A VAT R
ZRAFERANIF, RO KBR I AAZ 85 TR RIVREMF, A KR T RFTR
TEE AR Z AR 5 A AR A ARG, e B KT P A S I AR S Kitd
B G ik KR
KER: W TR, KIHFE,; TRKEALGEL,; #IEE; KRR IE; WP
FHE; BoTH; ALl
HIBAR % & %ML : http://dcc.cgs.gov.cn

1 3|8
bR A IEAE R AR TR — A2, T AR AE . AP 35 26 IR R AR

L ALK R R, M TV U e — KK, K IR

B, 1984 4, TAIF, M, TBAFRIIMA. FERFAE S TAE; E-mail: xiaopanfree2008@163.com,

F—AEE R BB,

FEHS B B X 25 R (U K, 1998; 4622 45, 2018 ), A FRYERPEM H T

http://geodb.cgs.gov.cn FEH#EE 2019, Vol.46 Supp.(2) | 93


http://dx.doi.org/10.12029/gc2019Z210
http://dx.doi.org/10.12029/gc2019Z210
mailto:xiaopanfree2008@163.com

rh R I A SRR 5 T AR A By & 6930 F KA IR
GEOLOGY IN CHINA VA —“?‘TS& ﬁ i‘@)%ﬁ‘yd"%l 50 0007]43“\&‘&))}%: @‘iﬁ*&%ﬁ’fﬁ]

IR, e T KV A RF S R PRI S A P —, T T K VR VP SR T R
TKSCHUBR IR (30188, 10855 fT R I 42 12, 1989), KA K SCHIRR I, ZLS2IRme |
3 O K2 IR S0 AR MR KR 2006 X 5 K S, e b T |
A HEZ SR, M T AT A BhEF A ST M TR, 02907 % R 1y |
S R R ARV S IRBE TR R, LB WL WS 7 K SR A, |
o R e T 25 R R 20 0 DX T A S T 1 ¢ 50 000 7K Sl R 70 ¢ S T
5 K SCH R PRI i (222 1258, 2016), — T BT T /K SCHE R #8593 — T o |
TR TSR 5 2 A PR A R R AP SR T i

HETITIR (HA9E010015) /K SCHUT A TARIKIET “ K IT il et B SR MR- 4 a0 |
FEBE 1+ 50 000 FRBEHLIT IR " S0 1, i K VT Fi e v 13 A X 0 K SO T |
iRz —, FEE#ERALAR: 111°30°E ~ 111°45'E, 30 °20'N ~ 30 °30'N, HiuAbER VG i #1571
I YA, M AR RSO . 1Rk, DX B U A,
S, VIHORIHATY, AR50 F I, 038Rk S ek P AL AR 6T, OB |
2 PG [ AR S R, e 25 PR S K A 20 2 P M LB F K st B, s ok
Tt BRI ES I K B ) & P P P B R DO R (Q), A W BB |
TOBRAT 20, 13E R ZEF AL (Eyg) W 04 J5 W0t 87, P65 A A ALK L |
TR LR ALK PSS R oK o RATCH ALK A TR RT RN R, kT |
IRBLRS T3 T KB, B5% KA, H A K VTR B T WA T4 F K iz, M Rk R KL |
HEat, F A TR KA EAMIERR , R L5 . R, T
S BRI, MR /K L TR 2 F R A B M K O, KM S,
I L K B2 K MR, 7 4 X AT A K R b 4, |
KL BRI Bk i

IR SCH R B AR K SCHLTR P . MR K U s B S (R T T |
FFR VSRR PP AT . 15 S0 000 i 11T (HA9EO10015) 7K ST i #5 K 4 J2 36 TG 101 |
13200 000 KXIgH R . /K SCHUBRVORHEERAMT, 454 01 H 2017 4RI BURER S DFIE IO 2 |
Tl LA AT, EOVLERS T IR SR AL 0 S T OKIRAZ A b F KIS Fiee, |
ot FREEIR BT ATER TR . AR TR YR S S P4 B R T |
‘meﬁ%\?EBK&%@@%%%%%S%%%&%%%ﬁO@@ﬁ%%ﬁﬁ%;
WS '

2 HIRREMLESTE .

HE B (H49E010015)1 = 50 000 /K SCHL R R AL RS “DAansR A S . LIl |
Serth, DA A EAR, TRk - R RRE & e (50, A AR 45 4 T b it 28 ey A A
Jayo  FEIE COKSCHE T AR (12 50 000)) ( DZ/T 0282-2015 ) i ARER 5 A N Z,
SER 1 50 000 7K SCHb T2, Bl DL B B . b BRI EA . K SCH RS 5
KA G W A TAE T B, A B IR B K RS (25K S B4, KRN L AR
SRy 20, BRI T A DG B85 Hb 5 [0 250K O L, A 55+ M T A8 U T &1
iy, RSB, SRR | AL HREE TR R (R TR R, TR
-t AR T R K SCHb BT A RS RIS (12 50 000)(% T H) ) gl IR N 25 R A
TG R, '

94 | http://geodb.cgs.gov.cn FIEH1E 2019, Vol.46 Supp.(2)



IR A A RFEARY 5 IR T IRIA B F 495 T KT RIPN : -
VASRE K T @1 1 50 0007K X3 B 4645 & A 151 Mﬁﬂiﬂﬁih

R1 HEE K THEEE

! %H B0
§ BB IE () % Fir TR 50 0007K SCHb 5 K K 4
DB (R AT, v FE 55 ey D e

2, i [ M ST A SRy s DU B A s
A, o TR A Ry DU A A LG
VEBT, e ] 5] Ry i B ] £ v O

Ll 2017—20184F

L LB B AR

LKkt MapGIS 6.7 A (*.wt. *wl. *wp. *.msi)

VeI 140 M

i AR5 2 5 Pk http://dcc.cgs.gov.cn

H4WH FPE M BT A R M B R A I E R VLRI R B RN R A T R B
! 1 : 50 000FF5E 1b BT 4 4x (45 : DD20160250)”

. 1B

BRI (SR ) 2K BARAEASE LIRK SCHL R B, 2 R KSR E . S

2RI R o B ELAE IR 4  FREER L B P
HlRREL SRR

21 HERE

; KSR PSSR S S B S MR B | MRS B KU S B
DN ERNZS . HFR(E B OCEEE A E 12 50 000 MUK EABUK R . RERIX . FTEHA
L MSEgE RO 1984 AEPEZEALAT 2 I 1985 AF IR R AR AL M 8 T B T A
L 11 200 000 K IR IX SRR (2000 4F 12 AT D) K FAA M BV Rhli e B 35
L BUBRAH T TR, 4 SRR S A RN SIS IE (B 1+ 50 000 FETTIRIX
S TP YO K S C RO B i AN LR A A HOBRY TR | K SCH R
KR KRR S R IIUK SO R S TR

L KSR B R TR, SRR A P AR 5 SRR LI 43 A 2 S, AR
DO D A, — PR IR T A N, S T R A B T 21 AR, 4
|48 BRSO, SE I SRR 367 AL R HUR A R A 112 4. A E R
D13 AL P () HETEE 226 AL LI R E R A T 14 . AONTS S T
LU SRR |, SE RO RIS T K AL H S bR K
R R R OK AP AE, FBOK SO AL 124, B SO IR LR )
| (DZT0148-2014) SERMGE TRIFIEHATIKIR I T AR, R, b3 dRs F Ak g e
LS . WA TORGL, BB R 6 QLRI 1 AN SCAR), BLIE LS 6 4
L QTR 1 ASKSCAR), T AR BEI 5 40 A CEASH . R4, SR T Ak 4
L MHKRE 40 21, SAIRIRIE 20 SR HLIS RS HIARE 20 4 (3 2), R Kok BE i LA
LSRNV R 1O R 2 SR DA B B (P Y U R U0 7 VR B ) Tk 5
DO, ARSI 3 PSR | K SCHUBRER . R SR AR A AT S RO
UL BRI TR AR L SRR RS . MR RGO TOK T L R
TR, 3T K SR SRR, Ay PR D R R AR AR S

http:/geodb.cgs.gov.cn FEH1E 2019, Vol.46 Supp.(2) | 95



rh R I A SRR 5 T AR A By & 6930 F KA IR
GEOLOGY IN CHINA VA %‘Tﬁ& ﬁ i@%ﬁ’-d"%l 50 0007]43“\&‘&))}%: @‘iﬁ*&%ﬁ’fﬁ]

x2 BEMBEEERRER

el Al Bl 702k Hp G/
PLR)H A A 226
. Hh BT SR A A 112
ST L A 13
B0 252 A 6
Hb R AR I A RO 0 6
Hu N IKAE SR S Rb/ SR 40/80
LTI PR R SR e A 14
IR b BT A VAT SV 0 1
IR A ™ 1
HRIK A HTRE A 40
R R AR EEinive s 0 20
Hb R KA LTS G s AT A 20
- IR SCHb BT TR AR/ R 12/1 001.6
AR BT R AR/ R 8/402.2

®3 EMEMTAUZESITEER

B9 FRAR BARZAD BdERES || )PS5 TR BUERE BRI
1 KBS TR C17407 18 Li T i 7 0.004 6
KGR FAG e Z121 19 Sr T a5 10 0.58
HUROKEA FERF FLEREK 21 Se R 0.00
5 K TP 1.28 2 HiFECo, TR 27.00
6 Na’ T 49.2 23 EMWPERER IR 662
7 Ca’ TR 126.0 24 Cu TR IR 0.001
8 Mg VR A 442 25 Mn PR 0.018
9 NH,’ V5 0.0 26 HBO, VA 0.004 2
10 Fe’ TR 0.00 27 Ag P 5 0.000 2
11 Fe' VR 0.015 28 AT PR 0.000 4
12 Cr e 0.3 29 SRR T i Al 496
13 S0," VR 163.0 30 CERHEERE PR 339
14 HCO; TR 413 31 KR 7R 158
15 Co;” PR 0.00 32 BB VA 339
16 NO; TR 75.6 33 SR P 5 30.71
17 PO, TR 0.12

VE: SCEHHE R AImg L,

22 HIEREFES S
221 HdEre
EE K SCHL T A BLTE (1+50:000)) ( DZ/T 02822015 ). LA K B 48 7= i =2 #5 Hb

) i
3 AXIE R FFER C174070018 || 20 Zn PRl 0.000 89
4 :
IR ER, b BB ) AR SR A S A P, TE B A A, o AR T

96 | http:/geodb.cgs.gov.cn HIEH1R 2019, Vol.46 Supp.(2)



IR A SRR 5 IR T AR A B F 6930 TF K FTRIFH
VASRTG B E T HE1 1 50 0007K X /i B 4048 & ) 1)

MRS iR

DO IR R B R N BN I AL L KOOSO AL | M ICE S PR o ]
i@WE%\ﬁ%%%mii\ﬁ%@ﬁ%%%ﬁﬁ&%ﬁ%¢E§W§@%ﬁE%ﬁ\
VAL (R A MR KA S SR . FEACREE L K SCHB RN IR S KGRI A, AT
CRGEYi WOERAIE . MUEER . KA BURTTRA . MR R . R
L BB R BRI AT R R R

| 222 KURARITIE S

; KAz RIS EE AL B, e/ WA R B DA AR A L LR A S 300 H it T /K SCH
COEGAL . TR TR LA TR, 45 MR B PR 5 S S T AR MR, 25 B T
iu&@ﬁﬁﬁ%@%ﬁjwﬁHﬁ%ﬁ%ﬁﬁﬁ@%%%%ﬁﬁ%ﬁ%ﬁﬁﬁ%ﬁﬁ
i?ﬁﬁ%ﬂﬁiﬂﬁﬁ%ﬂ%ﬁﬂﬁmiﬂﬁﬁﬁﬁlWﬁﬁwmiﬁﬁ%mgjﬂmﬁ
i%*iﬂﬁ%@ﬁ%ﬁﬁﬁ%ﬁé@ﬁﬁo

; IKSCHL RS EE IR AL B B IS . RIFR 2 ki g FORMR I S K 5 2
L BB R IR K E SRR S EUE . — AR R K BRI, 55—y T
L AR EOK S, W E T A R A K AR B, SR KB B s
DR G BRI (LI, 19915 TR, 1998). BRI K B AT AL 200 mm
iD@\mm%ﬁ%%#ﬁmi%%—WMJﬁhMﬂ%%ﬂ@mm%ﬁmim$%
§(xmmﬁm\mﬁ$§6mmdmmﬁm\mﬁ¢%ammammﬁm\mﬁﬁz
1 (300 ~ 1 000 m’/d) FIZKFARFE Z (<300 m’/d)5 AN 5 K S4B FLBRZLBK R 43R K ik
; B (300 ~ 1000 m*/d), K14 (50 ~ 300 m’/d)2 A5 K ZEG, 454 S K A4 25 Rl 5 A
i&%%ﬁmﬁmiﬂﬁéﬁﬁﬁ%@%%ﬁ%m%ﬁjﬂﬁmwiﬁﬁi@%m@ﬁ
X, Za0 i K S B T KR

; R AR S Hr B E A 3, AR AR AR L DR A, SREGEF R AN 5207k, S
iﬂEMEL#ﬁﬁ?%%%ﬁﬂﬁﬁ%?ﬁ%ﬁ%@ﬁ%ﬁ?ﬁﬁﬁ%ﬁ%?m%%ﬁﬁ
imﬁﬁﬁﬁ%ﬁj%%wﬁMEWW%ﬁﬁﬂ?*%%ﬁﬂﬁ@ﬁ%ﬁ%%ﬂ?*@ﬁ
COBUE RIS, B R K R 2 M B R OK (<75 mg/L). K (75 ~ 150 mg/L). K (150 ~
imm@m\@m@m~%m@D5%@m@mNmm@myMﬁ%ﬁﬁﬁﬁﬁﬁo
i%ﬁﬂ?ﬁ%ﬂ%@ﬁﬁ&%ﬁ%ﬂﬂ?ﬂﬁ%%@ﬁ%%ﬁﬁ%ﬁ@ﬂ?*%ﬁo

i T KA GEN 5 Wi OB AL EE 78401 M T K2 ge i gekt, N suffer 8.0 #fF42
iﬂ%E%&%ﬂ@mﬂTmﬁ%ﬁ%#%éi%@EJQ%MHMﬂmﬂ?miﬁﬂ
iﬁ%E%ﬂTK%%%%%#%ﬁﬁﬁ%ﬁ%Tﬂ%%mﬁﬂﬁi%%m?mﬁ%ﬁ%@,
iu%@%ﬁ%ﬁu&F&%W%ﬂ%uﬁ%%?ﬁ@ﬁ%%ﬂﬁJ%&%TKE%%m\
LRI

; i I b A — R BRI R B ) S R, T R TR (H49E010015)1 = 50 000 7K
iiﬁﬁ@ﬁ%%%ﬁ%&ﬁi%ﬁ@@ﬂ%

§3 AR IR

|31 MERE HEBHER

; MR (H49E010015)1 = 50 000 7K SCHb it I B0 4 fh K SO i 18] 7K SCHB SRR
i B BRI (RLAE B R R B A L BRSLBR K A . Xy e E L ST AAROK SO R A5 1A
o LB K MR KA SE(E LR A . R KK AR 2R D) K SO SRR E R L RS RS 6 ER

http://geodb.cgs.gov.cn FEH#EE 2019, Vol.46 Supp.(2) | 97



rh R I A SRR 5 T AR A By & 6930 F KA IR
GEOLOGY IN CHINA VA %u'g& ﬁ i&%ﬁ;r}]‘%l 50 0007]4‘{}@))}%: @‘iﬁ*&%ﬁ’fﬁ]

== xnm o
AXARERE . — =—= —s —

B 1 FEWE 1 50 000 7k 3CHURE (BLRR)

SN, BRI, MapGIS 6.7 SCHFHSEE (WP, * WL, *WT. *.msi) fEH41RA7, HHAEARR |
KR4 SOF ST (B, 20005 PEMEFESE, 20175 HRAE, 2018) , BRI ILEE 4,

3.2 MIRRS !
K SCH T SR T AL bR 2R R 1984 4F P4 22 AR R 2R B 1985 4R [ 5 R L, Bt S
HELT MapGIS 6.7 8 V&, Hes M#E ST (4 5). '

4 HRREEHIFIEA :

P BRI 14 5t BB T 93 5 T 36— SRR R S ) S B R EE: 53
— Ty 2 SRR b B B A |

R P A 45 R SR B, 5 A TSR SE M T AR 8, WAL 1 50 000 /K
SCH R AT R FE . F SN2 AR R S i W, RS TR A S |
= 7 1« 0 F I AT 45 el 4 2 A = SRR A R, S |
AVORHTCR S . oI, 4l TARALIAT FRY . AR, Ak R |
HE 100%, EH AN 30% ~ 45%, KA MR i %, GHER BRI fabk . KBRS |
P RSB BOR ORE | 05 5 107, (M R B 5 R, W o i AT 50N |
UEVE TN UM K, (REIRZSE B T REE . S MR Rk R 0 e |
1 JEET HUR 5 BV 5 L, AR B 5, A3 T K S R SR |
DES |

Pl 42 S8 K SCH A2 B PR RS (12 50 000)GE AR ) , 4 R X Kt
i AYRILITIIZRGE, TS PRI, A ZUR X Gk SO B |
TR, RF 59 S I IR, A TP AN U A%, 7 5P 24 1 4 AR B, I |

98 | http://geodb.cgs.gov.cn FIEH1E 2019, Vol.46 Supp.(2)



HIRA SRR 5 T AR A By F 693 T K F RN

VASRTG B E T HE1 1 50 0007K X /i B 4048 & ) 1)

MRS iR
I
GEOSCIENTIFIC DATA & DISCOVERY

R4 EEHIE1: 50000 k0 FEEBEBEREL S

R=ES E 2475 EZHE PAGI TSR
FIK A LAY R KISE . R * WP, * WL
KA HEE KM R KE KRR . R * WP, * WL
KE LCIR/ TR/ N E S SR T * WP, * WL, *WT
J& B GrlE . A * WP, *WL, *WT
L R K BT 0] * WT
Hb )2 MR L. WiE . RS * WL, *WT
A S OB BBk * WL
[EIHE FEIHE. IR * WP, * WL, *WT
HITIHRE IR JSEERE ST * WL, *WT
TR b A U BRI R HERE * WT
il 7K P 5] * WP, * WL, *WT
el i RHELE. %ﬁf g‘;‘ frE® * WP, *WL, *WT
LA K SCH AR FERE * WP, * WL, *WT
XI5 Hu ] *msi, * WL, *WT
R R AR B KX * WP
R B FLBR K KF * WP
o3k HOE 2 K 2R R 4, * WT
&1 151 * WP, * WL, *WT
&Y/ ivE4 * WL, *WT
FLEE A R KA KA * WP
e S KA * WP
1 461 * WP, *WL, *WT
KA 2B AR 4y * WP
AT IX * WP
R 7KK fb 2= E] IKFZ * WP
KAz K * WL, *WT
&1 i) * WP, * WL, *WT
SEARIK SCHE TS5 F 1A SR * WP, * WL, *WT
Kb i HIm A * WP, * WL, *WT
1 f31] * WL, *WT
x5 ETHIE1: 50 000 /K32 E =S @3RS
WA SR
AR RS T EA
LRIESS ¢ P62280/19754FLU.G.GHEFEMiER
Eig il 1T B R (B BN B 4 A A5
L5 R 435 50 000
WhER T AR Om
LY TN XA mm
E o AT Y Om
FF L 2% (DMS) 1110 000

http:/geodb.cgs.gov.cn FEH1ET 2019, Vol.46 Supp.(2) | 99



rh R I A SRR 5 T AR A By & 6930 F KA IR
GEOLOGY IN CHINA VA —“?‘TS& ﬁ i‘@)%ﬁ;“‘%l 50 0007]43“\&‘&))}%: @‘iﬁ*&%ﬁ’fﬁ]

Tt SRl R, A P H XS, I B, B R SCHB A DR . Sk BT |
e M2 A PR B R AT T Sl A TR . A R TR, (R SO
PR e SO T T AT, K S R PR R :

5 HIEME :

H TR (H49E010015)1 = 50 000 7K SCH T K1 450 SE 25 s B [0 s P 35 7K 2 J2 1 R 7K
WAL, M T Kiz ShpEE, B T 1 F/KANG . AR S HEM R, 2 XK SCHb T 45 1
MIZEA IR K5 EIRE N H T/K s AR R 5 /K DXk D00 e B, A% Ay 214 iy 4 v (/K R 2
(J5 ) AU b e 328 T RS0 B AL P b 2 A A0, 38 3 b R /K2 S P MERR AT, o mT LUK
21 tb T ] X AR B R Rl 2248 5, WD R KIS Y R A L B, (R T K A 2SR
BEFRE R R R . [RS8t i R S R R KK Ak P AR i Bh U, e
AR S b T 7K R 5 58 SO R BT R A ] FE AR . B2z, IR A S ot P51 i 2
REAS A T K GEIR O/ 5 3 ST AR AR A TR A, LUIR 55 T RIL iR ittt
VrRE . TR R, HE ST A A SO R S M AR AR :

6 it .

(1) #E i (H49E010015)1 = 50 000 7K SC b5 [ 45045 4 3 230 3 7K SCHb T 222, % L
FE R R TE . HOERYTIIR | K SCH BRI ST KIS S TR B, R LU |
WA R 5 7K 2R 02 IS5 5 T R4 L M R R RN HE S P 2 S (AR, 0 Sk ] |
OYAR XIS T KGN B, 25 EDULR B T KGR 4 23 (8] 0 A A

(2) K SCHb 5 (&1 d5e LA B2 W 5 /K B AL & K, & KB oA B 6 K 4
9, U TKTFRALPIE S MR EC HE0 ik I 2P RV, K SO
TET P15 57 A2 7K S Hb I 45 4 R o], O S Bt PRTRS 55 7K 2 255 ) 5 0 B L /K X3 A
VRIS R, 1T DR A B T A TER T8 . AR Tk et B et S, |

(3) B AR T S, b 75 FF TV T A, 80307 5 X UK SR (5 ., W |
TR RGN, FE M F M FKIZ S, ™ RGN . G R K|
SCH 5 Ve SR 5 1 2 AL U K 2 I B KSR, T A5 TR T R AR I |
ISR, AP R KGR T p Bt R A . AR SR TR S fa R A

B : IR (H49E010015)1 = 50 000 7K SCHE T FIBR 4L 2 — T R Gtk . LA
ZREME T AR, TEARFL A AN R ATERLA TE0, BER T 100 H A SRR e 3559580
SAF SRS AR R RIS S OIS BRI BE . WIR A R |
BF5EBE (- VR I 0 P e BRI 0 BEAR A BFERRRIE T . RS TAEh |
PR BCA, 25 TR R AR ORI S o B H A A RN R s S s o :

S 3k

P57 . 200. MAPGIS A4k SCH BT 1 il i g [J]. 7K SCHb BT AR M T, 27(1): 17-20. |

S W DR, MR, TN FL. 2018, SE35 K 450 1 ¢ 50 000 A0 IR SO R PSR AE (1], i !
HiJT, 45(S2): 30-38. |

YNGR, 1998, HEJb T St T /K 3 A S U (7). IR 2= 4R, 19(4):-346-352-

fafSIEE, JA 4. 1989. FRF/K SCHLITE R il 58 [J]. #ROK, (2): 73-75.

100 | http://geodb.cgs.gov.cn FIEHET 2019, Vol.46 Supp.(2)



IR A K IRBFEARY IR T ALK A B F 693 T KT RAEM = -
ASRE K E T a1 1 50 0007K X B 3 & 1) iﬂ;lﬁﬂ;&ﬁ-‘&h

BB, 254, XUTCHS, TBrid, 5, XBIE 4. 2018, (NZ A SEFETIRE 1 : 50 000 7K 3CHb i F K 4

: [7]. PP E ML), 45(S2): 39—-46.

VI, T 220, whiae, W55, PRk, sKHFS, kPR, WEATt. 2017. 1 = 100 J3 rhAe A REIE A %L

L FHURIEZ IR ], I, 44(S1): 8-18.

TETHAE. 1991, Faihl /K SCHE BT g 2 5 K PE TN Jr ik el 8 (7], 7K SCHU BT TR, 18(1): 51-52.

| EREL 1998, JLO7 AT K SCHUR R SR (7). P02 BE AR, 18(2): 141145,

E RZ B, Giovanni Conte, Lucio Martarelli, 5. 2016. 7 FHI K SCHE T2 4 1K F5 B frt e M HAS S 2%

. S K SCH R TREHLR, 43(5): 166-171.

L KBIFE. 1985, KSR PR RUEIN ik (1], ARILKRIK AL (8): 36-38.

D RS L OB 2014, AKSOK R AR AR DZ/T 0148-2014 [S]. dbET: AR EARvE S
i

e AR HORT [ [ 4 BRURES. 2015, K SCHB R AT RIVE (1 : 50000): DZ/T 0282-2015 [S]. tAT: HiJf
At

http://geodb.cgs.gov.cn FEH1E 2019, Vol.46 Supp.(2) | 101



Vol. 46 Supp. (2)

GEOLOGY IN CHINA Dec., 2019

doi: 10.12029/gc20197210

Article Citation: Xiao Pan, He Jun, Peng Ke, Xu Ke. 2019. Groundwater Resource Assessment for Regional Eco-
environmental Protection and Urban Planning and Layout — A Case Study of the Hydrogeological Dataset of the
1 : 50 000 Dongshi Map Sheet in the Downland, Western Hubei[J]. Geology in China, 46(S2):126—138.

Dataset Citation: Xiao Pan; He Jun; Peng Ke; Xu Ke. Groundwater Resource Assessment for Regional Eco-
environmental Protection and Urban Planning and Layout — A Case Study of the Hydrogeological Dataset of the
1:50 000 Dongshi Map Sheet in the Downland, Western Hubei(V1). Wuhan Center, China Geological
Survey[producer], 2017. National Geological Archives of China [distributor], 2019-12-30. 10.23650/data.D.2019.P20;
http://dce.cgs.gov.cn/en/data/doi/10.23650/data.D.2019.P20

Groundwater Resource Assessment for Regional Eco-
environmental Protection and Urban Planning and Layout
— A Case Study of the Hydrogeological Dataset of
the 1 : 50 000 Dongshi Map Sheet in the Downland,
Western Hubei
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Abstract: The dataset of the hydrogeological map at a scale of 1 : 50 000, of the downland in
West Hubei was developed based on the organization and analysis of pre-existing data and the
integration of the latest original data obtained from a practical field survey in the Dongshi Map
Sheet area, such as hydrogeological mapping, geophysical prospecting, hydrogeological
drilling, collecting and testing of water samples and monitoring and simultaneous measurement
of groundwater level. The original data involved remote-sensing geological interpretation of an
area of 450 km’, 226 pumping (domestic) wells, 125 points of geological survey, 16 points of
environmental geological survey, 12 boreholes of hydrogeological prospecting, 8 boreholes of
engineering geological survey, 80 water samples (for total chemical, isotopic and organic
pollution analysis), 40 discrete point-times of simultaneous measurement of groundwater levels
during the wet and dry seasons and 12 point-locations of pumping (domestic) wells (for
monitoring during an entire hydrological year). The original data were acquired in strict
accordance with DZ/T 0282 -2015 Specification for Hydrogeological Survey (1 : 50 000),
DZ/T 0148 -2014 The Specification for Hydrogeological Well Drilling and other technical
requirements in order to ensure the accuracy and credibility of the data. The software MapGIS
6.7 was used to prepare the maps in the dataset, adopting the 1984 Xi’an Coordinate System
and the Gauss-Kruger projection (6-degree zone). With the theory on groundwater system as a
mapping guidance, the hydrogeological map in the dataset can fully reflect the key

hydrogeological information and current conditions of groundwater resources, providing a
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direct basis for long-term planning of the development, utilization and effective protection of
regional groundwater resources. Therefore, the dataset will promote the ecological civilization
construction and repaid development of the economic belt along the middle reaches of the
Yangtze River.

Key words: groundwater; hydrogeological map; theory on groundwater system; dataset;
hydrogeology engineering; urban geology; Dongshi Map Sheet; Zhijiang city; Hubei

Data service system URL: http://dcc.cgs.gov.cn

1 Introduction

Groundwater resources are a form of water resource that plays a critical role in the
everyday life of humankind. In areas with no developed surface water systems, groundwater
resources are the only source of water supply, and thus the enrichment of groundwater
resources will directly influence the economic development in such areas (Fan PF, 1998; Dang
XY et al., 2018). One of the critical conditions for effective development and utilization of
groundwater resources is to assess them in a reasonable and accurate manner, whereby the
preparation of the hydrogeological maps is mostly fundamental (Zhang JF, 1985; He JF, 1989).
Precise and effective hydrogeological maps can really reflect the spatial structure and boundary
conditions of water-bearing rock formations and the distribution area and water-yield level of
rocks bearing groundwater. Furthermore, the laws of the recharge, runoff and discharge of
groundwater can be demonstrated on the maps. Therefore, not only do the hydrogeological
maps only provide a basic geological foundation for the development, utilization and scientific
management of groundwater but also grant geological support for urban development planning.
To meet the demand for both resource development and environmental protection in the
modern era and objectively reflect the current regional hydrogeological conditions, the China
Geological Survey progressively carried out a hydrogeological survey and mapping on a scale
of 1 : 50 000 in the critical river basins and economic zones whilst preparing hydrogeological
maps along the way (Wu AM, 2016). This enriched the results of the hydrogeological survey
and also convincingly guaranteed a sustainable utilization of groundwater and effective
protection of the ecological environment.

The Dongshi Map Sheet (H49E010015), with geographical coordinates of E
111°30'-111°45" and N 30°20'-30°30", is one of the map sheets that was deployed for the
hydrogeological survey in key areas along the middle reaches of the Yangtze River. The
hydrogeological survey of the Dongshi Map Sheet was supported by the second-level project
titled Environmental Geological Survey on a Scale of 1 : 50 000 in Yichang — Jinzhou and
Wuhan — Huangshi Along the Middle Reaches of the Yangtze River. The map sheet area is
located in the transitional zone between the downland in west Hubei and the Jianghan Plain,
with downlands and plains constituting the main landform. Terrigenous clastic rocks have been
deposited in the map sheet area since the Middle Cretaceous. In late and recent ages, the

western part has continued lifting while the eastern part has kept falling, resulting in the
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general relief that inclines from northwest to southeast and, accordingly, the sediments become
thicker from west to east. This determines the spatial structure of the water-bearing rock
formations and the motion of groundwater in the map sheet and offers spatial passages and
dynamic conditions for the storage and transportation of groundwater. As for the outcrops in
the map sheet area, the Quaternary strata of alluvial-diluvial and alluvial loose sand gravels are
predominantly exposed. Whereas, conglomerates interbedded with sandstones of Palacogene
Gongjiachong Formation (E,g) are locally exposed. Two types of groundwater are found in the
area (i.e., pore water in loose rocks and pore-fissure water in clastic rocks). The pore water in
loose rocks is mainly recharged by atmospheric precipitation. The groundwater of the pore
water is recharged by the Yangtze River during wet seasons when its water level of is higher
than that of the groundwater, while the groundwater discharges into it during the dry season
when its water level is lower than that of the groundwater. In this way, there exists a mutual
recharge and discharge between the groundwater and surface water. The groundwater moves
relatively slowly subject to stratigraphic lithology and structure, topography and landform. It
mainly consists of freshwater of the calcium bicarbonate type or of the calcium and magnesium
bicarbonate type. In addition, the water-yield property varies greatly in different regions. The
pore-fissure water in clastic rocks is mainly recharged by atmospheric precipitation but can
also be recharged laterally from adjacent aquifers in hilly areas. The groundwater of pore-
fissure water is primarily freshwater of the calcium bicarbonate type.

The hydrogeological survey principally aims to ascertain the hydrogeological conditions
and the enrichment of groundwater resources. Furthermore, recoverable resources are to be
assessed in the survey. The 1 : 50 000 Dongshi Map Sheet (H49E010015) hydrogeological
survey dataset is based on the previous 1 : 200 000 regional geological and hydrogeological
data collation and analysis, combined with a comprehensive study of the project’s 2017 survey
results. With this dataset, the distribution of water-bearing rock formations, as well as
occurrence conditions and motion rules of the groundwater within the map sheet area, are
demonstrated visually. Therefore, the Dataset will provide important guidance on the scientific
implementation of groundwater recovery plans, effective protection of groundwater resources
and the maintenance of an ecological balance. In addition, it will provide references for the
acquisition and preparation of the hydrogeological dataset of downlands and plains. Basic

information on the dataset is shown in Table 1.

2 Methods for Data Acquisition and Processing

The Dataset of Hydrogeological Maps of the Dongshi Map Sheet on a Scale of 1 : 50 000
is demand-oriented and professional-based, and aims for development and seeks human-land
harmony and sustainable development, which will support and serve the planning and layout of
the economic belt along the middle reaches of the Yangtze River. During the preparation of the
Dataset, the hydrogeological survey and mapping, on a scale of 1 : 50 000, were deployed and

implemented in accordance with DZ/T 0282-2015 Specification for Hydrogeological Survey
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Table 1 Metadata Table of Database (Dataset)

Items Description
Database (dataset) name Hydrogeological Dataset of the 1 : 50 000 Dongshi Map Sheet

Database (dataset) authors He Jun, Wuhan Center, China Geological Survey
Xiao Pan, Wuhan Center, China Geological Survey
Peng Ke, Wuhan Center, China Geological Survey
Xu Ke, Wuhan Center, China Geological Survey

Data acquisition time 2017 — 2018

Geographical area Zhijiang City under Yichang City

Data format Vector formats of MapGIS 6.7 (¥.wt, *.wl, *.wp, *.msi)

Data size 14.0 MB

Data service system URL http://dcc.cgs.gov.cn

Fund project China Geological Survey project titled “Environmental Geological

Survey on a Scale of 1: 50 000 in Yichang—Jingzhou and
Wuhan—Huangshi in the Middle Reaches of the Yangtze River” (No.
DD20160250)

Language Chinese

Database (dataset) composition The dataset consists of one hydrogeological map, which mainly includes a
master map, hydrogeological histograms, five mosaic maps and two
hydrogeological profiles. The other decorations include map name, index
map, scale, logo of the China Geological Survey and responsibility
signatures.

(1 : 50 000). Additionally, geological interpretation of remote sensing images, geophysical
prospecting, hydrogeological drilling and simultaneous measurement and monitoring of water
levels were also conducted for additional assistance. The spatial structures and boundary
conditions of the water-bearing system as well as the methods of groundwater recharge, runoff
and discharge in the map sheet area were ascertained. The environmental-geological issues
regarding groundwater and their formation mechanism were explored. In this way, the Dataset
can serve the development, utilization and protection of groundwater resources as well as eco-
environmental protection. The acquisition and processing of the data in the Dataset were
demand-oriented according to the laws of geology. The maps in the Dataset including the
content and relevant elements to be expressed were prepared in strict accordance with the
Specification for the Compilation of Hydrogeological Maps (1 : 50 000) (the version for
approval).

2.1 Data Acquisition

The Dataset mainly covers three parts, i.e., geographical information elements, geological
information elements and hydrogeological elements. The metadata of geographical
information, consisting of water systems, residential areas and administrative place names were
obtained from the 1 : 50 000-scale topographical map, with the 1984 Xi’an Coordinate System
and the 1985 National Height Datum as the coordinate system. The metadata of geological

information, including stratigraphic structures and tectonic information, were obtained by
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collecting and collating the Regional Geological Map of the Changyang Map Sheet on a Scale
of 1 : 200 000 (revised edition in Dec. 2000) and other relevant geological materials. They
were supplemented and amended with the data obtained from the field survey (no regional
geological maps of the Dongshi Map Sheet, on a scale of the 1 : 50 000, are available). The
hydrogeological metadata were obtained through a field investigation along pre-determined
routes, geophysical prospecting, hydrogeological drilling and pumping tests and the collection
and testing of water samples, among others.

During the acquisition of hydrogeological information, the survey was intensified in
critical areas and eased in normal areas, targeting the complexity of geological conditions and
the disparities in interval distribution of water-bearing rock formations. 21 routes were
deployed within the map sheet area. They were divided into 48 segments and then surveyed.
367 points were surveyed in total, including 112 for the lithologic boundary survey of strata, 13
for the survey of rock and soil strata, 226 for the survey of pumping (domestic) wells, 14 for
the comprehensive survey of the stability of bank slopes of rivers, lakes and reservoirs, 1 for
the survey of agricultural pollution sources and 1 for the survey of lumps. As a result, the basic
data were collected. To ascertain the structure of the underground water-bearing rock
formations, the locations of target aquifers and the occurrence features of groundwater, 12
hydrogeological boreholes were deployed and drilled in accordance with DZ/T 0148-2014 The
Specification for Hydrogeological Well Drilling. Then pumping tests were conducted.
Meanwhile, to understand the dynamic change, flow field and water quality of the
groundwater, 6 monitoring points were deployed in domestic and pumping wells (monitoring
cycle: one hydrological year) and 40 points for simultancous measurement of groundwater
levels were deployed (respective once during wet and dry seasons), 40 groundwater samples
for chemical analysis, 20 samples for isotope analysis of H and O and 20 samples for analysis
of organic pollution (Table 2). These groundwater samples were tested in the nationally-
certified Hunan Province Geological Testing Institute (Changsha Mineral Resources
Supervision and Inspection Center, Ministry of Land and Resources). The analytical chemical
compositions are shown in Table 3 and the analytical results are listed in the dataset. The field
survey, hydrogeological drilling, the acquisition, testing and analysis of samples and
monitoring and simultaneous measurement of groundwater levels guaranteed the classification
of the structure and water-yield property of water-bearing rock formations, the determination
of the boundaries of groundwater systems and the determination of the flow direction, water
quality and groundwater type. Additionally, they provided basic data for the compilation of the

master map and mosaic maps.

2.2 Data Processing and Analysis
2.2.1 Data Collation

In accordance with DZ/T 0282-2015 Specification for Hydrogeological Survey (1 :
50 000) and the requirement that the data products achieved should support the building of

GeoCloud, all geological data in paper data tables were input into the database. As a result, all
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Table 2 Acquisition of Basic Data

Data type Data subtype Unit Data quantity
Pumping (domestic) well point pcs 226
Geological boundary point pcs 112
Geological survey point Survey point of rock and soil o 13
strata P
Monitori int of i
onitoring point of pumping pes 6
well
I . Monitori int of d ti
Monitoring point of W:IIIH oring point of domestie pcs 6

groundwater level Point for simultaneous

measurement of groundwater location/point-time 40/80

level
Stability of bank slopes of
. . Ccs 14
. . rivers, lakes and reservoirs
Environmental geological Survey point of agricultural |
survey point pollution source bes
Point for dump survey pcs 1
Samplfes for total chemical pes 40
analysis
Samples for isotope analysis of
t 1 2
Groundwater sample Hand O pcs 0
Samples for organic pollution 20
analysis
Hydrogeological drilling Borehole/footage  12/1 001.6

Geological drilling
Engineering geological drilling Borehole/footage ~ 8/402.2

the data were stored in spreadsheets by data types. In this way, convenient management is
available. The data of the map sheet were collated and divided into six categories (i.e., field
comprehensive survey, hydrogeological survey, survey of geological disasters and
environmental geological problems, field comprehensive construction, field dynamical
monitoring and sample testing), primarily covering stratigraphic lithology, pumping (domestic)
well survey, monitoring and simultaneous measurement of groundwater levels, sampling,
hydrogeological drilling and pumping tests. Unified numbering was conducted. The survey
results including geographical location, surface elevation, burial depth of water level, allowable
yield, lithologic structure of strata, single well water yield, permeability coefficient and results
of water sample testing and analysis were collated.
2.2.2 Data Processing Methods and Results

Data processing of spatial structures of water-bearing rock formations. Pre-existing
borehole data, as well as the data of hydrogeological boreholes and engineering geological
boreholes drilled during the project construction, were fully collected and collated. Previous
features of aquifers in the map sheet area were comprehensively analyzed. Based on these and
the data obtained from geophysical prospecting, geological interpretation and analysis of
remote-sensing images; the target aquifers, including their locations and depth scope, and

additional relative aquicludes were determined. Furthermore, hydrogeological histograms and
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Table 3 The Analytical Chemical Compositions of the Groundwater from

Dongshi Map-sheet Area

No. Character name Data category Real example || No. Character name Data catagory Real example

Wat 1
1 batacirlizl.np ¢ String C17407 18 Li Floating point 0.004 6

1
2 g:ter SAMPC  Siring 711 19 S Floating point 0.58
3 Analysis No.  String C174070018 |[20 Zn Floating point 0.000 89
4 S/Loeundwater String Pore diving 21 Se Floating point 0.00
5 K’ Floating point 1.28 22 Free CO, Floating point 27.00
+ lubl 1
6 Na Floating point 49.2 23 So .ub ¢ fota Floating point 662
solids

7 Ca” Floating point 126.0 24 Cu Floating point 0.001
8 ng Floating point 44.2 25 Mn Floating point 0.018
9 NH" Floating point 0.0 26 HBO, Floating point 0.004 2
10 Fe” Floating point 0.00 27  Ag Floating point 0.000 2
11 Fe Floating point 0.015 28 Al Floating point 0.000 4
12 CI Floating point 0.3 29  Total hardness Floating point 496

Ny . . Contemporary . .
13 4 Floating point 163.0 30 hardness Floating point 339

3- Permanent

HCO® . . . .

14 Floating point 413 31 hardness Floating point 158
>

15 CO; Floating point 0.00 32 Total alkalinity Floating point 339
16 NO™ Floating point 75.6 33  Total acidity  Floating point 30.71
17 P0437 Floating point 0.12

Note: Elemental measurement unit mg~L_1

controlling hydrogeological profiles were compiled and 3D hydrogeological structure maps
were constructed. In this way, the framework of the hydrogeological structure and the spatial
distribution of water-bearing rock formations in the area were visually presented.

Processing of hydrogeological parameters. Values of hydrogeological parameters, such as
permeability coefficient and single well water yield of aquifers, were determined from
pumping tests of drilled wells including simple pumping tests of domestic wells. These values
were used to calculate groundwater resources and also to assess the water abundance grade of
aquifers. Single well water yields need to be converted into values under the same diameter
and the same drawdown for ease of comprehensive comparison of the water-yield property of
underground aquifers (Tan SY, 1991; Wang Q, 1998). In this Dataset, single well water yields
were converted into values corresponding to a diameter of 200 mm and drawdown of 10 m.
According to the assessment results, pore water in loose rocks was classified into five grades,
in terms of water-yield property, i.e., very rich (>5 000 m3/d), rich (3 0005 000 m3/d),
moderate (1 000—3 000 m3/d), poor (300—1 000 m3/d) and very poor (<300 m3/d). Whereas,
pore-fissure water in clastic rocks was divided into two grades, i.e., rich (300—1 000 m3/d) and

medium (50-300 m3/d). Based on this, in addition to the spatial distribution of water-bearing
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rock formations and hydrogeological parameters of control water points, the grades of water-
yield property were determined. Furthermore, the water-yield-property-based zones in the
hydrogeological master map were prepared and the water-yield property was also portrayed on
hydrogeological profiles.

Data processing of the analysis on the groundwater samples. Groundwater samples were
collected, followed by testing and analysis of the samples. The hydrochemical types of the
samples for total chemical analysis were determined with an EXCEL computing program that
was developed with the Shukarev classification method. The hydrochemical-type-based zones
of the groundwater were determined according to locations of the samples, the distribution of
groundwater systems or aquifers, along with the motion law of groundwater. Meanwhile, the
groundwater was classified into five categories based on their hardness, i.e., very soft water
(<75 mg/L), soft water (75—150 mg/L), moderately hard water (150—300 mg/L), hard water
(300—450 mg/L) and highly hard water (450—700 mg/L). Accordingly, hardness-based zones
were determined. The hydrochemical maps of the groundwater were further prepared based on
the types and hardness-based zones of the groundwater. These maps, in mosaic map form, are
used to reflect the water quality of the groundwater within the map sheet area.

Data processing of simultaneous measurement and monitoring of groundwater levels. The
water level contour lines of the Quaternary shallow pore-water were plotted with the software
Surfer 8.0 by fully applying the information on simultaneous measurement of groundwater
levels. Then they were modified according to actual conditions. The flow direction and motion
rules of the groundwater were understood, the recharge — runoff — discharge process of the
groundwater was ascertained and the boundaries of groundwater systems were delineated for
supplementary assistance. Based on these, groundwater-level contour maps were compiled and
expressed in a mosaic map form. The information on groundwater monitoring is used to reflect
the law of dynamic change of the groundwater together with the relation of the groundwater
with surface water and atmospheric precipitation.

The Dataset was achieved and the hydrogeological map (Fig. 1) of the Dongshi Map-sheet
(H49E010015) on a Scale of 1:50 000 was compiled with a series of data collation,

integration and analysis as mentioned above.

3 Description of Data Samples

3.1 Data Types, Names and Their Formats

The Dongshi Map-sheet hydrogeological dataset is composed of the hydrogeological
master map, hydrogeological histograms and mosaic maps (including the Neogene clastic-rock
pore-fissure water distribution map, regional landform map, 3D hydrogeological structure map,
groundwater level contour map of pore water and hydrochemical map of groundwater), the
hydrogeological profiles, legends and decorations. The Dataset is stored in the files of MapGIS
6.7 (*WP, * WL, * WT, *.msi). The files are named and saved by different map layers as
shown in Table 4 (Chen J, 2000; Pang JF et al., 2017; Lyu L-et-al.,2018).
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1 : 50 000 (simplified version)

3.2 Coordinate System
The hydrogeological map was prepared in the 1984 Xi’an Coordinate System and 1985
National Elevation Reference, and the Dataset was developed with MapGIS 6.7. The spatial

protection parameters are shown below (Table 5).

4 Data Quality Control and Assessment

The quality of the Dataset mainly depends on the density control and accuracy during data
acquisition as well as the accuracy of data processing and expression during map preparation.

The data was acquired in strict accordance with applicable specifications; workload was
deployed according to quotas and the accuracy of the hydrogeological survey, on a scale of
1 : 50 000, was satisfied. Quality supervision was implemented for field data acquisition. Two
three-level quality management systems were established, i.e., the first one consisting of the
project management office, executive entity and secondary-level project and the other
comprising of secondary-level project, task unit of the project and the operation team. Quality
inspection and acceptance systems were strengthened for original data acquisition.
Additionally, self-checks, mutual checks and specific checks were implemented in all
professional working teams, with a self-check rate and mutual check rate of 100% and a
specific check rate of 30%—45%. Furthermore, the checks and modifications were all recorded

accurately. In this manner, it can be ensured that the original data are credible. The
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Table 4 Division of Map Layers in the Dataset of Hydrogeological Maps on a Scale of
1 : 50 000 of Dongshi Map Sheet

Map layer typeMap layer name Map layer contents Data format

T f water-beari k . .
ype of waler-bearing roc¢ Groundwater types and their boundaries *. WP, * WL

formation
Water-yield property of Groundwater water-yield property
. . . . * WP, * WL

water-bearing rock formation grades and their boundaries
Water system Rivers, lakes and marks * WP, * WL, * WT
Residential area Houses and area names * WP, * WL, * WT
Flow direction Flow direction of groundwater *WT

. . Geological boundaries, faults and
Stratigraphic structure cotogical boundaries, fatls an * WL, * WT

Master map stratum codes
Traffic road Highways and railways * WL
Map frame Frames and scales * WP, * WL, * WT
Profile deployment Profile lines and their notes * WL, * WT
. . Pumpi dd ti 1ls and thei
Hydrogeological point umping and domestic wells and their , o
notes

Legend Hydrogeological legends * WP, * WL, *WT
Decoration Responsibility signatures, index map, * WP, * WL, * WT

map titlesLocation index plan

Integrated hydrogeological

. Histograms * WP, * WL, * WT
histogram
Regional landform map Relief map *msi*,.WL* WT
Water-yield-property-based zones of WP
Neogene aquifer of clastic rocks ’
Clastic-rock pore-fissure Water systems * WP

water distribution map Mosaic map titles of Neogene aquifers *.WT

Legends * WP, * WL, * WT
Water contour * WL, * WT
Groundwater level contour ~ Burial depth of water level * WP
) map of pore water Water systems * WP
Mosaic map
Legends * WP, * WL, * WT
Hydrochemical-type-
ydrochemical-type-based zones of * WP
groundwater
. Total hardness-based zones * WP
Hydrochemical map of
groundwater Water systems * WP
Hydrochemical maps * WL, * WT
Legends * WP, * WL, * WT
Dh logical
3D hydrogeological structure 3D map £ WP, * WL, * WT
map
Hydrogeological profile Profiles * WP, * WL, *WT
Legends * WL, * WT

groundwater samples were taken, recorded and stored strictly in accordance with the applicable
codes. Sample presentation forms and records were filled accurately and retained. Furthermore,

the groundwater samples were tested in nationally-certified testing entities, ensuring that the
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Table S Spatial Projection Parameters of the Dataset of Hydrogeological Maps of
Dongshi Map Sheet on a Scale of 1 : 50 000

Projection type Parameter

Coordinate system type Projected rectangular plane coordinate system

Ellipsoid parameters Xi’an 80 Coordinate System/the ellipsoid parameters recommended by

[U.G.Gin 1975
Projection type Gauss-Kruger (transverse elliptic cylinder equiangular) projection
Scale denominator 50 000
Ellipsoid elevation Om
Coordinate Unit mm
Projection plane elevation Om
Longitude of central point of 1110 000

projection (DMS)

testing results are credible. The drilling, geophysical prospecting and pumping tests were all
carried out strictly in accordance with the operating procedures and codes, guaranteeing that
the results are accurate and credible. Therefore, the results used in the Dataset are accurate and
credible.

The maps in the Dataset are compiled in accordance with Specification for the
Compilation of Hydrogeological Maps (1 : 50 000) (the version for approval). Before map
preparation, the data are screened, classified and, finally, statistical lists are developed.
Meanwhile, the names and sources of the data are marked and then the statistics are carefully
checked. During data processing or map compilation, abnormal data or any data conflicts are
reviewed repeatedly to discover the causes and thenjustified, and thus to ensure that no errors
exist. After map compilation, the data are compared among the maps and studied repeatedly to
ensure that hydrogeological zone boundaries, including the relation between the water-yield
property and stratigraphic lithology of water-bearing rock formations, are reasonable.
Comprehensive reviews and quality controls during map compilation are conducted to ensure
that the contents in the hydrogeological maps are complete and that the data quality is reliable

and credible, and thus to meet the codes of hydrogeological maps.

5 Value of the Data

The Dataset meticulously reflects the occurrence features and motion laws of the
groundwater in aquifers in the map sheet area and demonstrates the groundwater recharge —
runoff — discharge process within the area. Therefore, the hydrogeological conditions in the
area are comprehensively presented in the Dataset. Intuitive groundwater enrichment process
and water-rich zones within the map sheet makes it possible to provide a direct scientific basis
for the siting and planning of emergency (backup) water sources for local centralized water
supply. Meanwhile, accurate understanding of groundwater motion laws can provide scientific
guidance on the planning and deployment of local industrial parks, thus mitigating the

occurrence and development of groundwater pollution and guaranteeing a sustainable and
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healthy development of the ecological environment of the groundwater. Furthermore,
supporting details in mosaic maps, such as water level contour maps and hydrochemical maps
of groundwater, will provide a reliable foundation for plan preparation and well depth design in
terms of local groundwater recovery. Overall, the Dataset will provide a strong basis for the
protection and long-term development and utilization of groundwater resources, in order to
serve social and economic development and urban planning & layout in the economic belt
along the middle reaches of the Yangtze River and to promote the ecological civilization

construction and geological environmental protection there.

6 Conclusion

(1) The Dataset was mainly developed by hydrogeological survey and mapping, with the
geological interpretation of remote-sensing images, geophysical prospecting, hydrogeological
drilling and simultaneous measurement and monitoring of water levels for supplementary
assistance. The purpose of the Dataset is to ascertain spatial structures and boundary conditions
of water-bearing systems, the conditions and changing laws of recharge, runoff and discharge
of the groundwater and the distribution and water-yield property grades of water-bearing rock
formations. In this way, the spatial distribution features of groundwater resource in the map
sheet area can be comprehensively and visually displayed.

(2) The most direct contents expressed in hydrogeological maps are there to clarify the
water-yield property of aquifers along with the distribution and water-yield property grades of
water-rich layers, in order to provide theoretical support for the recovery of groundwater. In
this Dataset, planar water-yield-property-based zones of aquifers were determined and
hydrogeological profiles and 3D hydrogeological structural maps were compiled. Therefore,
the spatial structure of water-bearing rock formations and the distribution and depth range of
water-rich zones within the map sheet area is intuitively reflected in the Dataset, thus providing
a direct foundation and support for scientific implementation of groundwater recovery plans
and effective protection of groundwater resources.

(3) The Dataset was developed based on pre-existing data and updated and enriched with
hydrogeological data obtained by field surveys. The motion laws of the groundwater are
highlighted in the Dataset using the theory on the groundwater system as guidance. Therefore,
the Dataset is systematical, uniform and effective. Moreover, water-yield property grades of
aquifers and potential geological environmental effects resulting from groundwater recovery
are fully taken into consideration during dataset expression in order to ensure sustainable
development and utilization of groundwater resources together with the sustainable and healthy
development of the ecological environment.
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