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Trend and Barrier in the Patents of Artificial Recharge for Securing Goundwater

Yongcheol Kim* + Jeong-A Seo - Kyung-seok Ko
Korea Institute of Geoscience and Mineral Resourcess (KIGAM)

ABSTRACT

It is getting difficult to manage water resources in South Korea because more than half of annual precipitation is
concentrated in the summer season and its intensity is getting severe due to global warming and climate change. Artificial
recharge schemes can be a useful method to manage water resources in Korea adapting to climate change. Patent analysis
enables us to prevent overlapping investment and to find out unoccupied technology. In this study, international patent
trends and barriers of artificial recharge technology are analysed for patents of Korea, Japan, the United States and Europe.
The four artificial recharge methods such as well recharge, surface infiltration, bank filtration and underground structures
are classified as main class and the nine sub-technologies such as water intake, water treatment, injection wells,
monitoring of groundwater flow, groundwater pumping, surface infiltration/soil aquifer treatment, radial collection well,
iron/manganese treatment, and underground subsurface dam are classified as intermediate class. Water intake techniques
are subdivided into five classifications. Total 1,281 of patents, searched by WIPS DB tool and selected after removing
noisy patents, are analyzed quantitatively to evaluate application trends by year, applicant, country for each classified
technologies and analyzed qualitatively to find out occupied and unoccupied technologies. It is expected that upcoming
research and development project could be performed efficiently in that an avoidance plan for the similar patents and
differentiation plan for the advancing patents are set up based on the quantitative and qualitative analysis results from this
research.

Key words : artificial recharge, patent analysis, unoccupied technology, WIPS DB
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Intermediate Classification

symbols symbols Classification symbols

water curtain cultivation AAA

surplus waterworks AAB

Raw water intake AA surface water AAC

rainwater AAD

Wells recharge A reclaimed water AAE
Water treatment AB
Injection wells AC
Monitoring of groundwater flow AD
Groundwater pumping AE
Spreading method B Infiltration pond soil aquifer BA

treatment

Bank Filtration C (Radial) Collection Well CA
Iron and Manganese Treatment CB
Underground structures D Underground structures DA
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Table 2. The number of patent on artificial recharge classified by country and technology

Main Classfication Intermediate Classification Korea USA Japan Europe* Total
Raw water intake(AA) 94 24 114 12 244
Water treatment(AB) 94 75 191 51 411
Injection wells(AC) 4 60 8 21 93
Wells recharge(A) Lo
Monitoring of groundwater flow(AD) 18 21 85 3 127
Groundwater pumping(AE) 87 22 83 11 203
Total 297 202 481 98 1,078
Spreading method(B) Infiltration pond soil aquifer treatment(BA) 21 8 45 4 78
(Radial) Collection Well(CA) 26 0 20 1 47
Bank Filtration(C) Iron and Manganese Treatment(CB) 12 1 9 0 22
Total 38 1 29 1 69
Underground structures(D)  Underground structures(DA) 8 9 39 0 56
The Total 364 220 594 103 1,281
* including PCT
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Fig. 1. The status of the groundwater artificial recharge technology on the basic portfolio model: (a) Korea, (b) USA, (c) Japan, (d) Europe.
section (the application year) : sectionl (1974~1977), section2 (1978~1982), section3 (1983~1987), sectiond (1988~1992), section5 (1993~
1997), section6 (1998~2002), section7 (2003~2007).
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Table 3. List of the core patents with main concepts

71

Classification
Patent No.! summary
Intermediate Detailed
KR0836353 B AEL A 3A) A
KROSOT3T3 4w 9IRS BHOR sl 84 27 4
water curtain ~ KRO0888039 AFHE o]L3)E £t AuiA)A duF 2 XS 39Ak]
cultivation KR0833122  Smlbajulg =247
KR0937441 &3 pt e A|AEH 9 Aloiulby
Raw water KROSOT740  o]% 2Ale] qbjay4] i)
JP3104969 oy 243 23} 2| 5F
JP4384944 BlE o] 4| 2H]
rainwater KR0622269 92~ zjjo]-gu)
KRO487067  *rpmjo] =2 7= frelEo} Al4s 27} %3]
KRO912708  wlgles) Fa¥el 3F8 s
KR0559942 Bk A2l 71eS o83 Azl whirel Alol8 by 5l A
KROSS3574  A5aee) Qlagtersslar el o Al 1434 Aspelga) 2 wpy
Water treatment KR0920462 S84 A AR A Adn)
US6379541 4 AAE 2 9% Eal(trap)
US7284670  flow-through A e =8 AAE A|A 234
IPAL40733  elabx] Fe] o Alelupu @ o] A]2w)
US4691778  ASR(aquifer storage recovery) Aell AR-=]= downhole flow controller
US5503363 Variable Orifice Valve
US6338466 Water well recharge throttle valve
Injection wells US6220357 Downhole flow control tool
US6273194 downhole flow rate control device
US6612547 downhole flow control device
US6860330  downhole flow control $J3}+ choke valve assembly
US7363980  #wiz}4- g}z o2 2M5%E= downhole flow control ]
KR0497614 oFg 2=z} A|&Hby
Monitoring of KR0607458  Fz} AlgAA]
groundwater flow KR0869168 2=z} &% AZe) 93t AF 48] A& vy
US5246860 7133_HE AR}
KR0447821 =58 =51 AA ©7) A=A
KR0663859  F<=3t A5 A3 A3k AA "ol RS A
KRO0555925 Ao AARRE 9 @ odukx] AH]
KR0776350 A AR S 1 EEGE A
Groundwater pumping KRO707741 o] e, WA
KR0902605  =s7)-& 2h= A GuAAA]
KR0895651 b R b =i b A
JP1996-26537 =39 7 & 2 3 w4 A
KR0842771 2 F ok A
KRO872137 A4 e2j9)x FHE 7|3t 958 A3k fpa]
KRO657418 o34 423 248 21 why
KROSG2167  7jaa] aladelzh ol ol 43k 1hia14el o Al2e)
(Radial) Collection Well KR0865321 H7}E3) AR Ho] L8t AEH o7l A= vAEASA AlF A
KRO860230  APgadulS /b shedzt TS ol-8at 14A]28)
KR0927461  43A )% A=)
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Table 3. (continued)

Infiltration pond soil KR0487403 3 o] &3t 94 olF3tek =2 A|A 2 vk
aquifer treatment KR0930723 B2 X33 Fl= wlE E
KRO0361655 Aol A A3b Y7L A A= A
KR0853452 A3} 7ke 3 7P oJ3Re] A7) A

KR0641752 2
Iron and Manganese

Treatment

w7 2 o3 3 A
JP3593631 A - wzke] A7 vy
JP4013565 a7k AlA w2 Ak

IP38I4263 el FEAT Y Az kel B S5
US4534867 removing iron and/or other chemically reducing substances from potable water
JP4140031 42 A3 A5t A

Underground structures US5758991 o] PR A F AT 3R] SRrE A3 2|8 9
US6357968 A method and apparatus for constructing a underground barrier wall structure

(1) KR= Korea Patent; JP= Japan Patent; US= United States of America Patent
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