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J7 N SRBEAT B, FF R AE 25 [A] RSO S B B At Bt ) 23 5% 7 2 TR 4R 22 P, DA
PRI S EAERT T BAFIGNHT 7 H 14005 H A

AR RS HZBY s KHXERE—RIEHAKERINE,
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BAR=: #IRZR XA FHhR R I 6t R 525
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SCREPR A B AR R TAE . OIS B3, DUEAE 2 8] R A5 M b T f K XU
INF, JEET/ J0sE oS SRR At 1B AT AR R
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EEERBHEZE RS (NSTC) FHRA . ZeMKENAETRSHL W — MY E

NAL, B AEPRIBRFBUR RTINS, DA i FE SCHRAR 2 8] R UM ) A
(X wmi%)
R H: National Space Weather Strategy and Action Plan
3Kilg: https://www.whitehouse.gov/wp-content/uploads/2019/03/National-Space-Weather
-Strategy-and-Action-Plan-2019.pdf
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[ 5K b T 5 Al Mt

2 HWEZFERERSHARIMFER

(1) BEiR 575 Rih 3 2= A BRI e A R A 17 &
iy PR 2 (R 2% 03 23 IEAETT AR 8 JCBER) « AHOCE I R, 3K 6 a) 1) 3 0 S0t
TEAT AT L T 2 [ TSRO B )2 R 80 TS SRR B e e VR R A R ANIE 5 78 0 ) 5 T2
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JEXCRRE: Geospatial Commission Annual Plan 2019 - 2020

SRR : https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fi
16/799197/6.5522-CO-GeospatialCommissionAnnualPlan.pdf
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IEA: 2018 FRAR[EELAREH

2019 £ 4 H 24 H, HEBREENEE (IEA) WRRSE. RREEIZEEM KR
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(1) RRA"E. 2018 4, LRiFEES5KEHAL (OECD) R EF LY
K 7.4%, JHTE 2018 4F 12 A AR T & & 130 125777k (bem) &k, OECD
FEPNHIIX (+9.3%) B U B MR SR, Horb 36 [ TUE 0 B3GR R K (+11.5%) .
2018 4, L. WML RN R IR B IR s R AR, 7308 890
¢S5k 180 445175 KA 70 4451 75K, 1 OECD EZK R AR S 2Ry 1010 12
ST

(2) RARF ik, 2018 4, OECD RARASMEN & [H Huif K 3.5%., OECD
SE YN DRIV -5 DRI b DX 28 51 38 K DTk 2 73008 7.5%H0 2.9%, Tfixf OECD
I H DX f) R AR R AL R 82D T 3.6% . OECD 3 ¥ Ml X fé 186 K 3 B2y 36 [
(+10.5%) 5|45, 2018 HEHHH RIN TR HIFA & 14.5 F Pl WK RIR SN AEE
G AR K JE IR, XRHTRAM RS, & T PSRRI SR AR
P AT TV ) 755K N BRI RN B
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(K 86.1%F1 12.1%)11#EZ] . 2018 4F, OECD KARS H A [F] EL 3G 1K 4.4%,
B 2017 KL 310 145777 K, H AL R ARSI K 140 {25777k BT &, 2018

- OECD [H X R I BN R AR itk L1
(EI1F Hi%)
[EX8H: Key Gas Trends 2018
K& : https://www.iea.org/newsroom/news/2019/april/key-gas-trends-2018.html
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2019 4 4 H 30 H, EEFEHEE (DOE) RAHEM, EEBEHEL. LLEHIfE
JEHLAI LA A 8035 (lsrael Innovation Authority) &5 A4 1) 36 - LG A fEE . T2
KA .0y (U.S.-Israel Center of Excellence in Energy, Engineering and Water
Technology, fi#% Energy Center, HPgEJse.Co) $24E 1600 f73E& %, LATTHIRH
EEAMLLEI RN A T BTN AR H S E PRI (— DI =D A
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[E3R#B: DOE, Israel’s Ministry of Energy, and Israel Innovation Authority Announce Call for
Proposals for the U.S.-Israel Energy Center
Kig:  https://www.energy.gov/articles/doe-israel-s-ministry-energy-and-israel-innovation-
authority-announce-call-proposals-us
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JR3C#E : Energy Department Awards $5.5 Million to Apply Machine Learning to Geothermal Exploration
SRIE: hitps/AMwwenergygovieerelarticleslenergy-department-awards-55-million-apply-machine-leaming-geothermal-exploration
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2019 F 4 A, BEAEIEEMEIE (UNEP) KA (ot R e B 4%
£ &) (A Roadmap for Improved Mine Waste Management), &5 %R T F 2018 4F 12
H 5—6 HAEINEE KRS8 EAG LR 22 2847 (R 8 S R RIS 25 B R o i i 2 B
UNEP. fn&KEPREES KEOFFBE (CIRDD FlABk TS S A 2 FT A8 5 /K
> (GRID-Arendal) FL[E 75, KEFZE. AR, EFHEZ EF 17 A0 26 40K
TiZgr, WU EE PR SCED WL IR Y E PR 2 B K H R
it <= DL 2017 4 UNEP KA AR &5 N - 224 H)(Mine Tailings Storage:
Safety Is No Accident) /{25 @SN FERE, QFEEW 1. fE RN WU B = i fE
IR M AN X S A DGR 2 07 L A BN G2 R TRAE S — A, A
UEHEHBNEIR, AREICRATE NIUEE R . @2 « @RS E SR A
Wiz, CMEst E s R IV . BR8N T RTE B, GG YR T K
SIS TP 5 (1) B e ] 1 i
Wit 22 5& 43Ry 481 (Global Mining Initiative) 7&K LG #90 S
BTN % s BETEUEF T Z MR RS E S SR bhe: SEBRRY
Kalghe. MERT S B RIZ 2T AL RIFI R 58 EEBUT
HATHERS: HlE A ARSI P AEAT BRI R EE B PRI A
(X 2 4iF)
"R3B : ARoadmap for improved mine waste management

iR : https://gridarendal-website-live.s3.amazonaws.com/production/documents
/:s_document/474/original/minewaste_updt_screen.pdf?1554964315
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2019 £ 5 H 1 H, #MF4RATEZ) 7RSSR Wik 4 (Climate-Smart
Mining Facility), 3X& & ANE00TAEH = R SC B 8 ge AU AN AT Fr 4L KR 2R 4
I K S RFIE T R IR T A R & JE B T RESRFSR AN T, LR A
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75 3 6 0% f R PR Hb el R85 RS A% A2 928
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REIGE 4 %0 EEUT EIES): WG URAA ERTRARA SRR RS A g
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(1) SCFPAR AT AR BRIRAI AR LSS, O L 5 A BREETEAE 21 11%, i
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JR3CERHE: New World Bank Fund to Support Climate-Smart Mining for Energy Transition

3Kilg: http://www.worldbank.org/en/news/press-release/2019/05/01
/new-world-bank-fund-to-support-climate-smart-mining-for-energy-transition

WE L KL

SRL XE# MM BRTAVHE “ElET” Al ETFEhRExEN

FEIE 25 1 100 48 5L, AR JE YN 318 2 23 fe s B 2 50 R A i s e il 2
2019 4F 4 A, RILE (HEMFTER) (SRL) B—IUHHFFife s, BRrn “Ek”
FExd 25 1000 4FEH A Sl

EEMFEAER (USGS) KIWFC At Glenn Biasi Al Kate Scharer 43#7 7 i 2
1000 43K San Andreas. San Jacinto F1 Hayward W21 #E 05, DIFEAEX 34
W 2 Hh A7 AE 100 4F 165 (8] B8 ) AT Be Pt . ARHE IS 25 1000 “ER MR 1D %, A AT I AT #E
PEAEH N, A 0.3%.

Biasi &7, SR GRIHIX — AW R RERI, I HIX AR A 58 5 1) b 2 il 5% ™
AWM FEE. SHTIERE, AR 100 G IR LW 2 KA F N M 2k T B
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TEIX S KW 2R EE I O Mg is s, e TR R, ME— e e ok
W g, BLRAT AR S .

GREZR Hi%)
JR3CERHE : California’s Current Earthquake Hiatus is an Unlikely Pause

3Kilg: https://www.seismosoc.org/news/californias-current-earthquake-hiatus-
is-an-unlikely-pause/
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(decision trees) IEFERETAIR AR HrHIARL AR I 75 5 [ & 10 ] 4y 5 17 [ 5 5250
BEATHUHURAE TE R, BLE R SRR HUBLAS 22 ST R R 7R 1 BART AR 8 FI0RE 2 5 3 R 2,
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TR PP X 285 T W B 8 B T 50 U Un S e R, (EEAT T 52 31 R R P o O PR
il ——h 2 P28 T Re e tH IR BB 5, EAEASFIEMATR AT sLim. £E%K
3 By B 7 [ 2K S 06 = BRI TN A T RO 2 1 Db, TSR ST 1o TR
FAESEEAEG IR — A RYE—DRE, LI RF R 5 — ik
Ho ARIEIAE, Wi R RAE R W . XL U 7 AR S s &
BRI, I 2 LS ] i) 7€ 5

DR KR BE -l S N9 E S BRI 22, BT 78 @ AL a5 0 18 K B b i a4
K TR 5 B 5t W 2 ) — e B B A v Uy T (U R R S AR ) ZZ TR B 2R
FESEI S W I, BN GBI LA 7 2RI T N R A 2 (R B —MESAE 5,
EXAME S DRI R T M . N ER)R, TR rEBuzEs, HE
LB FCE A B WR O, FF 7 W2 T Sl AR AR I 1]

ZJa, WHE R F AL s 52 STEORRAT 7 b3 . B SE AT G 22 1 B R X
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IAWALTER R G 5 o X155 7T DUEAT I 2 v A G I 122 [X 45 P F W J= 38 3
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GRER i)
JE3Z@E: Machine learning can reveal acoustic vibrations that could improve forecasting

3KilE: https://blogs.scientificamerican.com/observations/the-hidden-seismic-
symphony-in-earthquake-signals/

WENBREHHK

KEFE 1500 A REEFR N FRER KRR
e = 5 AR (British Geological Survey) it H &AW SR, FHHH¥ 1500 H
JEES NI E R FAL R E (NEIF), HFHuBRFIIRERI AT . %R i
JEEAER 5 FH AN RN E R R AR (BGS). JRdE 22 K5 BRI 5T A 0



(SUERC). i B #rFE k2% (University of Bristol). 474k 2% (University of Oxford)
AR SRS LD (CEH) Bea &R,

NEIF FH 52 [ i 75 057 A 5 SRR 72 3 FH 2 (UKRI-NERC) %3 By, 4 i 40 ¢ [ b
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L NEIF A7 e b T2 Fh BRI R, M H R A AR 28 RS ThRe 3 A\ 25
A S AR A o 5 [ b 5 1 A ey e B et R A4S, e T Fe AL e it Rl A 2=
REJIM— bR %S . D SRR NEIF WK TARIM L KM f, Jrgsie
ERAE Ut — AR FE IR BE b Ak T 540 S A 1 e

BGS M EEHIERAL 0 1 57 NSRRI 3R AT DU TR 0 U284k, Kl
R VLS IR I BRAIOKBH R f5 vk 22 77 THEAZ () 1) /. b G 22 17 NEIF #4324t
JE[E 5 ANSE = SRt ) i de i AL 3R AN 73 AR 7 2 B RE I A b ) 25 P
o NEIF [ ) gt DL ] o [ (9 B 1t Rl B R, e A R 2 [ 46 48 il 7R X —
AU [ B BT AT« NEIF K RO HA E BRse g /1 S B 78, Tl ARk
SRR A5 R F G o NEIF B 5 KM AT 7 O A 1, #i ORI
AR R, LU R RFEEZR A TR R NEIF FIPAELEFF K —ANHruh, R

Fae—H T ARAME R EM DI, XM T 2019 KR R4
(XSZiE i)
JE3CERE: New £15 million national isotope facility for earth and environmental science
KR http://tetrapods.co.uk/news/docs/NEIFPressRelease April2019.pdf

MEXBUT Z AR AR RE IR E R

2019 “F 4 H 25 H, & RKBUNE AR, ¥4 H Bt 510 53 70(H 670 J3NJT), H Eavor
Technologies /~ 7] 5 Precision Drilling %] 528 REVR A 7 (Shell New energy) F1H:Aih
JUFR FEEZE VR R B B A AR IR YE Wi

SEBAL TR RN L Eavor Technologies 7 &) £ F-61i& — AN S5 I RETE Ak,
ZA A IEETER — M A A RGBT R A, 1% RS0 A FH H K B SR 2 B11E 7]
FAERRIR . Z IS BT 4 FH T — NV ) Eavor-Lite Wi, PASCHRFIEAEREATH)
A FAE BEUR GG BRI SR R . NS RBUR IR R, AI5E. ARISERIEE e
TEARERTT A RZE B, T2 INE KRR AR L 7 o DI RIGLR S SRR B G il
Ml BEREREIRAEL, HEREER AR, FHRISLILRBR SRR 5.

INEERBRBHIEHAAR X —GIF I H 7] LR R AL L =0T T Tl il
FEALBEIEERIREUR, WINE R RIS AL DT IS RBUR Kk SELERIT A6
HOT AT IR 4% 58, AP AR R REIR R . IR EIH . Bl b & i
BRI, AR EEACEAT BT IT & S — AR TAE, M HOEK A Bh TAEREURAT .
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QG2 . FERAFIIH A DT NTEH, TSGR T — R,
AFIFIH T PEAGHAREE A R 1)1 R IR, LSRR Eavor-Lite WitiznyeiH, JFAHE
Eavor Technologies 2 & 1 71 fif Hix L& ] @i
(EIfF HiF)
JR3EH : Canadian government grants funding for Eavor Technologies geothermal pilot project

iR http://www.thinkgeoenergy.com/canadian-government-grants-funding-for-eavor-
technologies-geothermal-pilot-project/

BT B AT A &

—MER M RIT R & R X RYF 7T 7

2019 4£ 5 A 1 H, (Rl2dkfE) (Science Advances) 24 TI& K B 7 [ 241 72
Hty (GFZ) BFRANRI—RCE (FE5F =R 6.1 TRIRBIHFAT & Hh 4 il ik
KEIHFEIES) (Controlling fluid-induced seismicity during a 6.1-km-deep geothermal
stimulation in Finland), $#&H 7 —Fh Gt T A ot 2 XU 28 55 451 AR 7 v

HaRMH RS (EGS) #A\ e — MR A HNE MGG REE, ae I /i3 (it
AIRREEI R g, R KA T A A R AR R B SGBROR o SRTT, TR i =
i EE I AE SR AR EACRAEH T IRAN I BUm AR EE, B R = iE B0 A2
ANFT G o BT X AL R TS SRR 1AL, Sl T AR EOGEM R E,
Fod 2L EGS B H MR M. N TR EL ) B, Sk E GFZ M Ft N AR ST 22k /K
R B AT AT S DR BAR BIK IR R FF R T — BRI T @ E 5T AR &
4, RSOGO, Fo VR TR AR S A5 AR T e A B NN R 2R
WM. RN ARIR, TS ) A P B O, AT UV 7K e 1 7= i
JEFHR BE K T Re SRR IR B AR, (RIS A DR R VG B I B AR OB, A AR E KR %k
HR A, g Dy N TR AR S, BT DR R R i E A BRSNS, AR
PG48 1 75 R o AL 1 e RO N 7 20

BN RFR, 1%F7VERT LARE EGS i H HhfZ KU, FFHES: H B ngm i At
FEE TR H S . A X RGA R B B AN G PN RS, SO0

o EGS Tl H A H .
(X% 4RiF)
JR3ZRRE: Controlling fluid-induced seismicity during a 6.1-km-deep geothermal stimulation in Finland
>KilR: https://advances.sciencemag.org/content/5/5/eaav7224

%[E NCAR FfH GPU thiEREHERITE

TSI A RS R OB KA T, 75 B SR LIA B R 08 s R
SEHUT AN M BR = R R A A U . 2019 4E 4 A 6 H, EREEZR KSR
Huly (NCAR) 5 IBM T AR EES G A R (The Weather Company) A1, R4 T
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— P E AR ——EIE AR (GPU), AT LA R B R A BRI A L SE

e b, KA AUERAIHIER R G B2 R AE G % rh R b FE gS (CPUD (B
THENL EI247, 11 NCAR 12471 “E4E” (Cheyenne) F%i. ifi GPU BA A [E (1
wit. GPU f#JFH a4 3D MM Ak, (H &I O N T/ E KB R R K
PRI A R, BLFE RN, . IBM A BRI AR 7 VA AT DAMESE [H R o m AR A ER
DR J3 1 X PRI TR0 43 22 42 =il 200%, FFA AT Be AR B G B 1 FAR AT & KIS
E R br e, 5 CPU #HEL, GPU 1A — AN CATiHRISE /N B m iz
(LRI AL B 2 AR S5t AR RS AT TH L8 . Rl £ERd % GPU
PRIt E RS b, RAEEAREER, Heidhizatr. HiXBEAE DR N
TSEIRX V), 2R B O VAR A AT i ey A SUFRA YT REE) 100 % A
A ER AR ITH .

H 2017 ££ 10 H LK, NCAR —HEXEIR AR E/E, f# NCAR ) h— 4
BRRA M AR —— R Z T8 (Model for Prediction Across Scales, MPAS) fEf%
fE GPU Lizty. RIWULAER H bR hiF S aa A e 8k, DA LB AT LAZE CPU
FAER, ISR LM GPU  RisfT. XAFERS O HEEC A7 ARSI It % SCRF
GPU NLE1E4, DAL R S E 5 JR a0, SR MM Rgigit . g
— VI RIBEAT, NCAR FEAE A MG Le i i [ 26 [F LR A w30 R GPU B4R .
GPU il i i 9 4F1% A 7 (NVIDIA) Je H PG 4 1 [ DA A5 1E 75 H5 e i3k MPAS T H .

(X% HRi%)
JR3C R E : Teaching Old Codes New Tricks
iR : https://news.ucar.edu/132665/teaching-old-codes-new-tricks

MR REAEE S SN ARIRET & F M=

2019 £ 4 H 6 H, (Hipk 517 E R} H4k) (Earth and Planetary Science Letters)
KA T INERBRAAEE KT = X K BOR T R 45 R, A T IRZ RN A
R WA PR DA T BB B X — B . MATTIA Dy, St o ) e o
WA S WA IR T eSS, TR TR .

WFFEN BN K B BRI 2 80 AN K s e e ie i 3k 4T 1 204, EEAT 5T
TR VG PERR BB U R R R R . BEFUTE Y, KcE e b e it
P B HOIRBRER 8 £ — B B BoR 5 UTARY) TR ML R [F) 7 2R AT -
BeAh, KA M7 e S A B A R SR AR IE A, IXAESE | KBS TR
i 582 IS PR S A BRI . IXTURIE FORRET T o SR < NI ORI BB
IR IR 2 BFFER W], Tt e AE B WA T BN S BRAE HA Hh  0 J8 1) A L b
ZHTHN N BT

(E31F HiF)
JR3ZEH : Diamond isotope compositions indicate altered igneous oceanic crust dominates deep carbon recycling
3KilR: https://lwww.sciencedirect.com/science/article/pii/S0012821X19301967?via%3Dihub
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(MEMR S MR )

(CEHF A TS B NBAR)Y OAT BAR CEABRIRY) £ b+ BA5
e LAk R, P EAFRZN LK FR P S, P BT RAR Lok
RO, FEAFRXILKFR T AR T BAFIE L&A it
(ER N %iﬁpé’]i%ﬂ—%ﬁﬁdﬂﬁ)’rfffméﬁi&éﬁﬁ+a’- CIRUEZ e -
WMIRIE R AT BB R BB CRENR. RAT A R, EARE
o KIAARE . KESAT. WMBEIIRS. XAFRR” é’ﬂi%‘f’% €15 m)
PR ) 9N Bl £ FAGRE S, 2 AR B4R 2605 TH 5 418757 704
B, NBHEE TTHF B RAVBRAY AT S R R A o (L) HedR )
N EERRETIREEA S FTHF A TABAGA AT S Lt
HEFRMET R, HFFHARERRAE RS, ARAR £ TH 4R
B9 B IRA R KR SR AR ERE. ERALN A, T2HH
BREERESE T RORFTERGRENS (LNBRIRY 69F SR Fxt
%, —RAMFEHFRIHTHTABRGFFE, 28 E T3
A FATIRAY R FALRBAT L H Ky =& XK EAR XA 63 5F 5AUBRAT
B RS GAITE SRR A
CHEMBIRY T 2A AT HFITRAFHBREHE, 2540 A5
IR AR T OmE e (R LeAEEH) F; aFERAFRZNMT
BRIF IR S it ey (RIS FHH), GefAtFEH), (AETR
A L), d P BA SR RHE AR FIR P SR (AR EE),
(AMAHER); P AR XX LRIFR P ORI Gt RAR
HH), Cr#td R 5HMAARER), (EhxsbEH), HPEHF
I b A A1 A b s iR G (Biolnsight) %
«“%kﬁ»mm%ﬁﬂ,m&%$Mﬁﬁ;%Tﬁﬁmﬁ%%%
SATRE X E AL FE LVEH GG RS, H AP ARE 69 F LEF1E A5t
AR EFFH BRI AL 0I5



FEAL % 6 B4 P 75 B

(RFARE TSNS PARD CBURfRiFR CHEIPRARD ) 5 i [ A
B SCRR AR ol s R B 22 SR AR Pl s Hp RS B AR SR
(R & RN S ESP B R WA N [ R N S W S B B e o 7l b3 SN o
{5 27 o % W8 T R} S AT AR 70 T G 4 ) ok 2 T 9 3 e 2 A s 0 i
IEENEPSESTE

CRED PR ) 85y E MR BUARE , R R, IR
TERNIIEVERI R, FFERS BN G RN S8 <5 A B RROBL H AT K
Mg, EER CRERIRD) H TR s E A M. SE D
N3] WU E R RS SR IE RSP, N RS B ANME SR
REGEFRALIVE, A RBAMA AR AR 7 A58, Bk
KA SRR AR L4 CRIITRRY N2 . A RH P AL B I
RATERFE AN R AR IR CRIRAR) AR, SR AR 2 5
BRI R, WHHMRE, WERE, IS BRSBTS
P

XA (RFEATEUshaS IR ) SRR WAL

HEkRE EIE:

BN : PEMFREMNCEER PO (PERZEREZRMERFEEH0D)
B Z Mk =N Rk EE 8 5 (730000)

B A A BEKR HKWR X Z EIdfF XE

B, i&: (0931) 8271552, 8270063

BFEH:  zhaojd@llesacon; zhangsl@llasac.on; liuxue@llas.ac.on; wangiw@llas ac.onjlivvh @llasac.cn



