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Abstract: Scientific determination of geological parameters of the groundwater level fluctuation zone is an
important step for water resources evaluation and management. In the past 40 years, over-exploitation of

groundwater in the Baoding Plain led to a serious deficit of aquifers, thus forming a huge deep vadose zone. After

Wis HEA:

HEEWA:

E—1EE:
BIREE

2022-08-16; 1&iT HHEA: 2022-10-24 ML : www.swdzgedz.com

5 B SRRE 2 B 43 b ST 5 B 4 00 H (U2244214) ; 107 648 0158 6E 7 $2 53130 5 7K 7 A A 11 BA 2 1% % 15 (225A4204D) 5 o [5] Hb o
VAl £ J=) ST IR Ar 35T H (DD20221752) 5 Ho [ b B} 22 B Bl 55 25 351 H (SK202118)

W7 (1997-), 5, Wi #F5E A, 322 /K SCHLR 5 /K R RIS . E-mail: 463343225@qq.com

M (1976-), B, 184, 055 01, FENEKIEIRBIFE 5K FE VR IX K] . E-mail: yanghuifeng@mail.cgs.gov.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202208004
https://doi.org/10.16030/j.cnki.issn.1000-3665.202208004
www.swdzgcdz.com
mailto:463343225@qq.com
mailto:yanghuifeng@mail.cgs.gov.cn

24.

7K SCHb BT TR b S 5

the South-to-North Water Diversion Project was put into operation, with the progress of ecological water
supplement of rivers and lakes and groundwater limited-over-exploitation, the groundwater levels in some areas of
the Baoding Plain stopped falling and rose. The quantitative relationship between the amount of water supplement
and the change of groundwater levels has become an important scientific issue in the management of over-
exploitation of groundwater. However, under the condition of groundwater level recovery, the calculation results
will be deviated if the specific yield parameter of water release process is still used. Therefore, the free porosity
parameter study of groundwater level recovery process is the key to solve this problem. Based on 67 engineering
geological boreholes in the Baoding Plain, the comprehensive free porosity during groundwater level recovery is
determined according to the lithologic characteristic parameters of the groundwater level fluctuation zone. The
semi-variogram model is selected by the trend analysis and cross validation, and the spatial unknown points are
interpolated by the Ordinary Kriging interpolation. The results show that (1) the best semi-variogram model of the
comprehensive free porosity in the groundwater level fluctuation zone of the Baoding Plain is the 1 order index
model. The spatial autocorrelation of the data is obvious, which is mainly affected by structural factors such as
spatial location of the groundwater level fluctuation zone and stratigraphic type. (2) The comprehensive free
porosity distribution shows that the southwest and northwest are the high value areas, and the extreme value can
reach 0.25. The parameter gradually decreases to the central and eastern regions, and the minimum value is 0.02.
(3) Compared with the value of the conventional specific yield, the value of the free porosity increases by about
0.03 in the north and south regions, which is about 1.2 times that of the conventional specific yield. In the central
region, it is reduced by about 0.06, which is about half that of the conventional specific yield value. The research
results are of important research value and great significance for ecological water supplement and water resources
regulation in the benefited regions of the South-to-North Water Diversion Project.

Keywords: free porosity; specific yield; unsaturated zone; geostatistics; spatial variability; Baoding Plain
area
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Fig. 6 Trend effect diagram of the comprehensive free porosity
in the groundwater level fluctuation zone
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Fig. 7 Spatial distribution of the comprehensive free porosity in
the groundwater level fluctuation zone

H0.02 iAo LA A LB ARAE I AR SR
PUR L YL, 1 R AR TR A AR A R

G 3 IR O A9F 5 DX o7 78 W s = T B O
VU ZR AT S R e )= o PR P U R L P LR
LT D 2= DU AR S B D nh PR, MR 55 etk
S URERAT | AR AT R HEE R L R AD g5, fif K
Pk, B R G A LB R (X5 OB S AL [
HR R 1) 22 AP AR A A o (Bt ) BR-IBIAR | R L K
WARDUER, MR EE 5 P 2 A o JRE JZ R - R b
JRY £ | b -ARED OEAY £ 2R A5 PR R R
LS AEb-b - HRE, KRR AL FER, L
FI P LB A e (R 0 AR R S - Dt 3 L
Mo DGR AH SRS DL ol G ) FR-IA AR O =, J) 30 0] 2 R i
Dot B, MR 25 G A LU A -k - HR
=, 0 T8 BT A AR B L AR 2 R A A, 1) AR
SHIAE L ROK AR, )Z DT E— 2R AR, 2
JEJE A 5 R L5 A RD-By b HLJZ, TR IR X K 7
TS MR, A WA R BN, Z LR N &, b
it KAk B8 R D V2, DRI T DX G 00 31X 2% W e 2
REERPEE 22, R X 255 A i ALBUR N . 255
A LB AR A 23 8] 23 A 5 25 s PR S5 H 23 X R B
by — bk

H TR 5E 1 JRUK A R A 25 Bl FLBR SR A 23
A WA B R K KA AR i DX TR RIS, AR AR A K TR

FE LT 7K B IR LA 5 B, AR R
RERK SO R ZROU N E 2 /T K A £ PR A28
P B3 T BE T Ak A7 MR B K R 23 0 BR R AL
B AN 25 K FE S, il i ] T AR %
S, T8 R K KA B IR B A LB R K
R i 1 B AL BRI — T 5 A AL B R T 45
K BED L AR AL L IX, A R S R
EiySEZETAS

TE AR SE - JE DU XK B8 PR 55 48 Bl X3
FUBE 9 403 7K B2 Kl 22 2 7% (AR L1 Tt 1 ok ] 522 1]
PR ) (K 8) o %4 Bt it i ok A A2 2 U b K 3k
B BRI K AL B HE A G R A 45 K, RS BE S
P 7 AR 28 TR KA [l T P A el LB AR (RN L
AT LA B DR P I PG g X Ay ALBR 3R 08 b 45 7K
{EH K 0.03 2247, 207212 X S5t H 45 /K BE (B 1.25 1%
PIS BB Y S B AR ATl AR 3, A b FLBR R (E
TE LTG5 25K BEE 25 S AW . — 7
JEPR A 25 7K BB S 3 1~ 2 d A KGR 56 AR B, 7
6] A K 250, HJZ SLBR A B 38 B K OR S8 4
B, [ i T 32 AR o, 2 A E e B 4K
i Je R K P9, S BT SR 45 7K BE AR b BEAEL A R R 2R K
fELf /1N o 55— T3 T T3 DXL O R 5 28, KA %
ity A RS S8 K 23 B I )32 2 ) R as #2172
W PN L S R AR B KRB AR, i FLBR R 5 R AR
FOKRZETHR B A b FUBURER A P ok I
XY R LB AR K T4 K (E

TRGE P It b i 3 XK AL B THS T BT S8
E22 575K, A W ALE R A b 4 K B AE 2571 0.06, 29
S X BBUH 4 AEAEH) — 2 o B 2
P DXL T e AR B e TP e, 36 R A T
FLBEAE, 2 X K A7 A2 T iy 2 TR 548 Lok BT 26 - -
Yoy 254 g T A U B ORI R T,
L T + 2 W BAHAE 1Y B R AL R, 7R KA AR



2023 4F

Wbz, S ORGE TR DX T KR (272 B 1 A AL 48 2 ] 28 S AT 5 - 31 -

LK N
[ 0-<0.05 \‘A
[ 10.05~<0.08

o012 %% N
[ Jo.12~<0.16 \1\
[ 0.16~<0.20

Bl =020

Fig. 8 Specific yield distribution of the shallow groundwater
( modified from Ref. [36] )
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