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Abstract

Surface gravity change is influenced by solid tide, sea tide, atmospheric tide and other conven-
tional environmental factors, but these factors have little effect on gravity change. What unknown
factors greatly affect the change of gravity? From January to August 2017, the gravity of Hangzhou
was measured and compared with the subsurface temperature change from 0 cm to 320 cm in the
same period. It was found that the change of gravity corresponds well with the absolute value of
the difference of subsurface temperature between 160 cm and 320 cm. Therefore, there may be
some correlation between surface gravity change and deep subsurface temperature change.
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fEMERE T, HZELHABRRNEN, SEI—ERENETHENBRIS. RNRFESR,
AL X EE AR AR AN R AR R, 6 R AR T VR Z RN A

FLEE 2009~2011 £EM F SIRIFAE 300 Hfn(L n = 107 m/s*) AT, KA 1L 1 5 12840 B K
EF 1123 5, He R EXTE R ERIR AN 1], R WE SRR R SR, REE R 1
A 12 HHEBEE, 6 FHMBIAME, EA0EEE 2000 HANAE A i AU H T R[] 4481 45 1 B
PR, AR S A 2], HASS RGN EF B ] 285 [3] [4].

IEPY4E, BREERIBAIIAR T G (IR 51 TEB)ENA T EEE " A0 2L FRLE Z[BA%.
PR A B\ AF SRl AR 1) G EARX A e BE—H 2+ =12 p.p.m)BA, 3 7liA%] 11.64 p.p.m.
A 11.61 p.p.m., L2016 FEEHEH G E(CODATA-2014, AHXIAHGEEEN 47 p.p.m)E[5]. HXAIR
ST I AN ) AR B A

A TR SN, — MRS I o B AR R AN, B AR RIS B R B R . A
BRYGEE, AN E 3384k T 50t %A BUAS SR 1 3

BR T R B — AR R R Ak, AR E R R i B H AR R 1 2 E R AR R ? Ok
T RS E AR, E NN R A HGE . B seiR L, RIIR R E AR 5 E S
AT AT (R AR —50), HhR E SRR E IR A T e A — e BIAH G

2. SEIRRTSE
2.1. MEFZE

FEEAT — BRI R LI /T, KA TRV T — RIKIISLRIE, AR TR, A
FHERL TR 1 H B2 N 7 G0 E ki

2.2, WEEE

B R — 2R (AT FRifE: GB/T 26497-2011, China), SEZPr7yEME: 1 25, BFE: 200 7. HTR
PHBATEEN 1.
2.3. MERIFHR

—E YA E . ‘B H 100 AT 50 RS — M, TERERE 100 RS TE B F R T 04
R, JECE 50 SEEEESLE 100 RS IE F .
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2.4. MELEMBEE

AR, JEHI: 2017 F 1 H 1 HE 2017 F4 A 22 H. MR EGRZ 12001044, 64 30°15
feta, WK 10 KA, S EAX T HIBREE € A2

B &AL, W& H W 2017 4F 4 H 28 H# 2017 4F 8 H 31 H. MEAM BE(RE 120157547, b4 30°5
A, MR 10 KAL), S EAX T HiEkE 2 A4,

A, B IEN 2 (B BELIEE 20 T KA, IR,

2.5. MEIFE

IR Z: BN R W EA T B RSD . KR IE, B R 5 B R R
ECRHIRAME R AL o

2.6. MEFRRE

TR AR, AR E A A R . AR B B (a0 : 150,000) ) EE ) AL E O “ =
S 717 (mgf), BI—=Z 58 5 & AR AR R P A ) EE o FE I BRI TR B (— M 10 rh i A, 2l E
VIS G Ry, il Al E s . AR LIS 238 HE JpEdE, 2 A 10 HAT 11 HPR H LR
FEIL 3 =5 IR E ) 5 B sh GBI T RSP R AN E 1 VE ), S sh® N 0.84%, H'EH
HHEE 1504 (99.16%) 3% Sh A AE 15 22 6 FBl Y o

2.7. Gt Ak

TR, BUE—/NISI R BN 2 A5 00 B 80 ARS8, 1R NIX — R BV & 1 = 5
. B &R AR B0E N A = T3 E 5

20171 H 1 H~8 H 31 H, H£243 R, 4 Ay, HEWERH, HAWNSEM A S#E B S, Hh
HS5RGAH23HE4H 27 EHBDEEIE. B A B B S AHEAZ(ELEE 20 T KAL), HiE
FAME, XEZ A B WIS SEPRE ER.

14 A 23 HZmr s HEAEN: 22P)FISFAMEGEN: ADFT4 H 27 HZ )5 5 H@EEA: 28P) - FE G
N ADZRIAEAN A2, A3, Ad. AS. A6, fli Al. A2. A3. A4, AS5. A6. A7 MIREZEHD,
TN S ANEUE RN H (23 H~27 B)RE A, B AN E I MR E AR R D8 R e 1.

Table 1. Corresponding table of dates (23 - 27) and gravity filling values. In the table, “22P” refers to 5 days before the 23rd
and “28P” refers to 5 days after the 27th

1. BEAQ3 B~27 BHMEHAMGREXTNFT. R “22P” 5K 23 HZAT5 H, “28P” 527 HZ/E5H

H 22P 23 24 25 26 27 28P
H=E Al A2 A3 A4 A5 A6 A7

4 By, BIFE30 K, SIRE 25 K, 4R S REE(EAFMRE), W 30 RIGFEARTEIMEN A H
B, BEAC BN IFA G 5 1A EEE(V, 22 50 et s T s B (ZE ) o il e K AV 17,
BN RNV 7 BN 150,000 7, WIFRIE AV 50 — Vo), R1E A EME T H 2 EEA(V 0 =V 4)/150,000.
UL ) 2 7 B B (H 52 B 979,360 2241, WL (9 Jy i BEAE 2017 4F 1 25 8 3 Il i
979360x[ (V. =V, )/150000 | 2l 55— Hufir J3 e AR 44 9 25 ey
{979360 x[(V,.=V,) /150000]} / (V).=V,.) =979360+150000 = 6.5290666 - ~ 6.5291
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Figure 1. Gravity change diagram of Hangzhou (unit: mGal)
B 1. FUNEDTE A =)

MELTE, 1 A~8 B, HUONEDRWEIE, BHIREAE -0 =130 ppm)it, 5G
(B IANRE AR — T /T Z LB Z IMARIER[S], PR SEA B X —2fb it it 4 R SR,
AR E AT
Hb Ak A Bl R PSS 15 v RV AR S PR B AN [R], A0 S AR RIS AN ], 70930 D9 340 TAfi[2] 360
WA 6], W 2.
Table 2. Analysis table of influence of surrounding environment on gravity change in Chengdu and China’s coastal islands
(unit: pGal)
2. EAPERE R BEBMENENTUEM IR i)
] < ) Hh K s e
IR 240 50 24 1R/

=TiAit: A2 100

ot 340
i ¢ i3 e #rit
g 300 50 10 360

RS IR DR 2R 1 43 AT 45 SR 0 R AR Ak AT BRIk F 450 B i 5 1R [ 7 1R

BUMNEEZRIE 200 TR AT, SZUEmI i BB RE A LUy S W5 BN (5 T PR M 25 77 (52 e 7E %
HB(340 T FIIEE 85 (360 T E], B JJAR 52— RIA BT 20 (AR B W] REAE 350 ffN(0.35 =AMt , —/HK
AL KT 450 1i0.45 =), X—@)EHAL A WU E M EL BT KERS, SR E
1.

i I/ S /N SO E | PSR S O AN I b b SN S e S C AT

FIHHTLAE IR R AU S 2017 4F 1~8 H g HE TR, BUMAS RIR BE IR A A5 & 2.
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Figure 2. Monthly trend of subsurface temperature at different depths in Hangzhou
2. UM REIRE MR B EES
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Figure 3. Monthly subsurface temperature differences at different depths in Hangzhou. “12345678” below the “0” line
(X-axis) represents the time (month). Mark under each curve, such as “(0~20)”, the corresponding curve is “(0 cm)
monthly subsurface temperature value of each month minus (20 cm) monthly subsurface temperature value of each
month”, the rest of the analogy
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Figure 4. Absolute values of monthly subsurface temperature differences at different depths in Hangzhou. “12345678” be-
low the “0” line (X-axis) represents the time (month). Mark under each curve, such as “(0~20)”, represents the correspond-
ing curve is “the absolute value of that (0 cm) monthly subsurface temperature value of each month minus (20 cm) monthly
subsurface temperature value of each month”, the rest of the analogy
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Figure 5. Comparisons of changes of monthly gravity value and the absolute of monthly subsurface temper-
ature difference in Hangzhou
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Figure 6. Comparisons of changes trend of monthly gravity value and the absolute of monthly subsurface
temperature difference in Hangzhou (Gray dotted line)
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M 6 BCOY T T WEEHBLIER, X5 @HLN LT EMFE L MHE), 1 A~5 7, DABS &
HAME ) AMEAR S R ISR RO 7UE), WS 3; 5 H~8 A, DABS L@ ME /) AHE
AR 3 [N 3 1 G 0 AR S IR ME),  WAE R 4. 534h, 5 H~8 J1, DABS ZfL A ) AR &
I 1 5 5 H AR TR GBI R AR EE B2 1 2 5 A1 1.629 1581 2.834 ), WHHE X 5.
DABS MH A A AR FIRAE 5 A4 B, wlsl 6 Rt 2 o

Table 3. Comparison table of trend values of DABS and gravity from January to May
# 3.1 £5 B DABS MENiEHELE*

A 1 2 3 4 5
x HUE 1 2 3 4 5
DABS #a#& A y= —0.62x +3.88
DABS #:33 -0.62
DABS i#&#1E(°C) 3.26 2.64 2.02 1.4 0.78
AL AR y= —3.5557x + 34.188
IR -3.5557
EIaBEEN) 30.6323 27.0766 23.5209 19.9652 16.4095
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Table 4. Comparison table of trend values of DABS and gravity from May to August
# 4.5 E 8 A DABS ME#EBELLERR

A 5 6 7 8
x A 1 2 3 4
DABS B#H & AN y=1.0Ix — 0.45
DABS i#1§% 1.01
DABS & #E(C) 0.56 1.57 2.58 3.59
R A N y=10.076x + 3.2882
ARy B 10.076
& Sy fadi (=2 13.3642 23.4402 33.5162 43.5922

Table 5. Growth rate comparison table
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