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Present state of water use and management and toward the solution of problems

Yoshinobu KITAMURA"*

Summary

In today’s increasingly tight water resources, the manner of water use in agricultural sector has been
strongly criticized by other water sectors. The background and causes of the increasing pressure onto
agricultural water use are: 1) intensification of water conflicts among users, regions, and nations, and
especially among riparian countries in transboundary river basins, 2) overexploitation of groundwater for
irrigation and other uses due to scarcity of renewable water resources, causing degradation of groundwater
quality, 3) increasing competition between urban and rural water users, causing frequent transfer of water
rights from rural to urban users, 4) in some countries, especially in the most developed countries, higher
priority in water allocation is given to environmental protection than to irrigation, 5) increasing instability
of water resources due to the effect of global warming, and 6) reality that existing irrigation systems are
still at low level of irrigation efficiency.

In this paper, the author revealed actual states of hydrology and water resources in drylands, and
reviewed water use and management that have been practiced in drylands, and discussed their conservation
and restoration for the practical application. Moreover, the author discussed not only measures how to
cope effectively with the advance of global warming, but measures how to develop sustainable irrigated

agriculture and water resources management in the future.

F—7— N HZSEH, ERBUKENE, WERRBEAL, JECREUKENE, AKFA - R
Key Words: Conventional water resources, Drylands, Global warming, Non-conventional water resources, Water use and
management
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2. EBRMOKFIA - KEEOHK ERE

2.1 HERSEOKER
KEDHHEREROKLIEER % ERTAN
\E, MEEEAD S £9453,000 km® y'DKAFEIEL, 9
BHI90% X FEAK & 7 o THEEFEIZRITL, 551D 10%
(#141,000 km® y") (THEBJRIZ X ) EHIZD 225
END, BEHD S DZFEFHEILHIT72,000 km’ y'
THoH0L, &hbeTHI13,000 km’y' (830 mm
v OBEKDBEHICES S 1% b, ORI
KRR TR ZEES S5, £ LT, 72,000
km’ y ST L TREAHFISE Y, FE D #41,000

km® y ' AN IIK & 72 o THRAFBINZ WL TR T 5
(Falkenmark, 1977 : Hawksworth and Bull, 2006) o
HER E oI 12 13%72,000 km® 0 35 7K 3% B
NTW B, KEOHITMEZEZRE WV (B1
F)o WIFORKEDL5IEE K, 4501E7T
DTNAT B WK O M E R 2 EEE O HER
AR Fi R LK THET 5 &, HERCE
¥T17 ~18H & 2 B0 KHIBIZ BT B[ DK
&, E, WHREREIEIRO L) ICHES NS
o ZOMIFOPKEX, FAETRKEEE Ak
TENTE, INTVRICBELFHTE20A
HAEGDOIZODEMGRESZ Do

FE1xk WIS 2 oK B O HUg g
' )R DK & .
ik AEE Q)RR Rmilyr) 1 sy g o ()

g—n N 76 2,321 3,128 12
TT 533 14,835 3,374 13
77U 184 4,184 3,573 16
&7 AVD 236 6,945 19,454 12
7 AUH 946 10,377 16,471 33
FT—ARZUT 24 2,011 50,275 4

At 2,000 41,000 5,688 17.8
i Gidrometizdat (1971F /% 2 L CHIH
*1 ANM- 0 iR (WSI=AKA ML 2EE) cm’y' ¢’ (c: capita)

(NEE 2015 7 —%, HBh : fEFFR— % L34 | Statista)

2.2 TW—yx—a—=J) =24 —4—
WIEROFEHIZ B TR REZR KL, K& L
TIV—r7 5 — % — (BW : blue water) & 71—~
7+ — % — (GW : green water) (25T CEZ 5
TENTE D, BIFIZMIIKEHTRTHY, %
FlEEp P SR B L O O ¥R
MHREAFANTEI I E LT ENLKTH S,
NEHDFHTE HBW (J117K#741,000 km® y™)
DL, LEMICEUKARE 2 LT (oK
) 124914,000 km’ y' (34%) T, Y O
27,000 km’ y"' (66%) (ZF R EE 2 E G E (G
K THhb, SHICHTARHO S 5, 5,000
km’y IZ ANRDO R WHIE A TR TB Y, NEIE
PZFIH T & ABWIE9,000 km'y' & HfEE S A
(UNDP et al., 2000 ; The World Bank, 2005)

20074F OBW D 4E I HUK IR DL 1L, B3R KA
2,635.7 km’y" (70 %), T.3 7K A%753.1 km’ y'
(20%), A H K H376.5km’ y' (10%) Td
D, &K T3,7653 km’y' & % % (The World Bank,
2010) o Z AU FFAETTREKE IR D% |2 AH Y $ 5 A8,
HBEHIHHTELBWONRY D HEOTWE T &
7% %, RO FEZLNNFIKICB T Z2BWO U >
HE A B |2 7R 3 (Hoekstra and Mekonnen,
2011) %%, U o HEOEGHITIIR I LT L
TWh, BT, HTRTHAIZE A ERGA
DRNZ EDS, HERE AR - SR LAY
B E & S AL - AT EDEETH L,

WER EoBEHICD 725 XN AHGWIXT2,000 km’
ViThb, HHREIZL D&, HARADOARARE
2BV TH6,800 km’ y' DKATEFEELIC L 0 IHE
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# COEREMOUBEERTH, CNRARURENSEELILEDTES.

%1 G FEERN G 81 2BWO U o8 (B8 © Hoekstra and Mekonnen (2011))

ENTWwE, TOEDHH, 1,800 km’y'1320%
DHEBMERTHE S NIGWEREDO LD TH ),
D 05,000 km® y'1380% % 5 & 5 R AKAF 2 b
THEINGWEIFED L D TH S (Falkenmark
and Rockstrom, 2006). L 7272%> T, GWD 7%
PEMRKFERBTHHIN TS Z LIl b, &
%, & EEO NCEINCAE S SRA R R HLER &
FWELTWL72OI20E, EREEICIZ TR
MARAE Rt O R A EEZ E O 2 B0k 5
n, GWOERNFIH A #E 725, GWIL, FEAEE
W72 Z558 2 X AIHBE 2 WIINZ T, N R
WX AHBEPHEZ A L) IZUEL T BEDRD
bo THOPKEH, T4+ —F—N—RAT 1V
o2 - RKEEYEIEIT AL, AEHE
WZHDLZEFEROEHENHY, ONELHER S
Tl XY, BERKERBOKREEIZE L

3% &% 2 515 (Falkenmark and Rockstrom,
2006)

2.3 HREORKENDHTE

28 2 XL 19004E LIED I R OBUKE DR (FE
B, ) 2RISR L7z 0T S (UNESCO,
1999), T2 X B &, 19004E D579 km' y' ()
HLIEKE33 km'y") A 520004F 12133,973 km’
y' (D) bIlEKE2182 km’ y') &7 (K
HiXefs) ML Twb, BUkE (HEKE)
EA, BERKD66% (84%) %o, T3EH
KAHIN0% (2%), TERK%E B HH KD
20% (4%), BF KA %95% (10%) & 7% > Twb,
BUKEOHIFIE TR E <, 20004 DO HFLOHIK
HHEDRI57%, HEKEDTO%IZA K, /$F
2% v, HELR RO FEERE SRS T Y

6000
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~ °
£ 4000 .‘. CEE PN
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& o | o0
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A
1000 A b AAL BTG | emukiad
0: 9 X
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GE
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F£2K HROTMBIBUKEOHER (Ht - UNESCO, 1999)
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TIZEP L TWwWA (UNESCO, 1999), 72, 77
) A KEEIZBIT B ERUKED50% 13467 7 1) B A8
HOTW5,

20254 I IF R O oKUK R (HEKE) 1L,
5,235 km’y "' (2,765 km® y') & 20004F D 1.345 (1.345%)
WIS % 2 LA FHEE NS (UNESCO, 1999) 6
FThbb, MREOPFKIUKE (HEKE) (L4
104 22 1210-12% (F910%) §2oHEz 5 2 &8
THRENDL, BEMKOBUKE (HEKR) (1,
VE B 2 HAHS20004F D2.64fha> 520254 12133.29
fEhalZIE KT 2 & Fll S, 2,605 km’ y' (1,834
km’ y') 453,189 km® y' (2,252 km’ y') & 1.265 (1.2
) 2S5 2 E AT N TS (UNESCO,
1999), & D bIF7 7 B L ERMIIZ B VT
HRMIN TR EN DL, TEMAKOBUKE (4
AKE) 13X, 20004E384 km’ y' (53 km’ y!) 5
20254F 12 13607 km’ y' (74 km’ y') L 1.6f% (1.4
) IS 5 2 & RAE N T A (UNESCO,
1999) . L3 K LLAL o # 1l K 122w T,
20004F- D776 km’ y' (88 km® y') 7520254121
1,170 km® y' (169 km’ y') & 1.585 (1.9f%) 1234
s 22 EMnRAEFNRTWS (UNESCO, 1999)

2.4 FHKFIASFBOIRKE D < 2RI ERE
BEERKIZE < OE - Hils ¢ F 2 KR E
THY), EELPZDOIFIEALZED DL, R
¥OEZEMERTRAL LT, [HAEOEBOK
20% DIEMEI T, HHREROR40%DARE SN
Tw5 | (FAO,2011) LEbHLNDLA, THZ ki
EIPE R o> AL TR 24 72 0 P AN RE AR 2 b o
FND2 ~3MEEH N EEERL, EEo R4
FEIZRAT TR R TE D, LA L, KEHED
O BARIME L TWABIE, B¥ESHORMH
DN FIZX LT, BmNENrroTETED,
BRI DOHUK HE AN S 5 o
THERKDIZE A EIZKIERRITEITT 525,
ILEPERPELE CTOELFEREINLLEEL S
<, BREEEICIRITTHENREI V. TEHKOM
&L, AR Bl o X ) 2 HEhEm % R
T, &EE D ICIEBRIBKRY AT 2 0EA % g
FTEFHEIND Z DS, RGN
U DEEZBND,

AGERAKIE T AE720100Ld' CTHAaTH D,
INEEFHKOERGNMELE THEZ VD S
(Clarke, 1993)c L2 LZ&A%5, 1 A7z 0 BUK
IS AR R & (AR & BRI 0 S E R T
HTIE500~800 Ld'E TiES 225, 7V7, 77
), RO SRR L EFEETIE50~100 L d”
&y (UNESCO, 1999), & 512, KEFEHSAT
G377 M TIE10 ~ 40 L d'REEE L 270 o BFICH
THNTG - T T7YHIIBWTIZIS~50Ld" (OF
BWHioLd) <, ZoRNEHTIE, AO023I2
YT B N4, ZaekKe HED200mLLAIZ
MERTELRWIRIIZH S E bl TWw5b (Rosen
and Vincent, 2001) o

T OIKFIH % 6 < 5 fl OF[H & FREIZ DO W
TEHATIUE, WTOLHIIh b,

2.4.1 KzH<CHEFRBEDFHEES DL

HER FAZ1Z263D EIBENI DD %0 £ DRI
T EEmEEOIZIZEy %2 50, koK
AT RERIKBLIR R D60% % it T S+, HHRADD
#140%D3 TG % B A T\ % (Giordano, and Wolf,
2003) o EIBESAIGEEUC & 5 EH X145 7 B2
O, ZEoANOEmE b E - T, TIskBIARE R
THKZ SO B LA FERPER I NLOOH
bHo ZOMEENE, FINF U, T T IV, F
TVA - a2—=7F7 AN, FANVI, 125 A
7p EHJRH A TR B BRSNS BT L) 3
HNTHbo
2.4.2 BAETERKEIE GIIIK) OREICE

3% DT RDBERBK

HER F1213491,050 Hkm® (&K D30%) O
TORDAFAET B A5, FEFERIIZHIH 1T HE 22 800m L
RICHHATHIDIFIZOHHTH DL (BREEAE,
2110) 0 FEFEICIEC OH T RTINS 5, H
Fmw LA 2 EEEARIFThIL, T KO EDS
HEATWEHKENS N (4 2 FIEEE, 778
THE, YANTIEEX ETAKE, kER Y NS
WSL—, FH T IHKERE), 20004F D HiEK
EROH T IKRIUKE X734 km’ y''C, HTF KB
=L AE283 km' T OWMA L T b Ll ST
W% (Wadaetal., 2010)

¥/, BRRIORY TR IZEIFFOLZHIC
L0, PERPLEEMTHERINTCE A F—
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e ERERERE e (AR B H T AR & A T 4 ORERE

PG DONL T — AR Z T o5, 71— M

BENHAMTTH Y, WRHIZZOREFEIZED

TV LED D S,

2.4.3 XkzH<CHRMHEEMNOREES FHIC
K BKEFEOHAHA)

O, EMEMES T 5T YT K
WCBWTHEHETH S, #m GEBHHAK) (TR&EHED
AR, EA GESERAK) 25 KFIMEE B WL
B —AN%\v, KEOaTa T NI, +—A T
V7, AF T A ETIREERAKD HHESTH AR
DIKFIMEEIEDTRDO LN T\ 5,

2.4.4 BEEFREHLSOKEHOFHH (GRER
29EFADKE S DIEM)

R ENOKE T OB AL, FeEFEE % b
\ZHHE R BB B o KEA ) 7 4 V=T M
THHICEFERICHE S NKEREED Y B, B
i PR D IKBL 3 B G 08 R SE KA~ DK BL 75 E &
LS 7-HBL B S,

2.4.5 SREZEHICLIKEEDFRHAREL

IPCCEEAIR - S5 &3F ili # & & (TPCC, 2007 ;
IPCC, 2014) (2 X+, HH, 77 7k, b
T A AVEE, 3 — 0 v NPE R E ORI T,
KEFREE (BEKE - BERBHE) 510 ~
30% VT HETFHEINTVD, LT, B
ENTIEOOREL T HHEEIAL, 20
FLIRT 2 ENTHEIND,

AR CIXE 512, TIEonREHEEOH AL
FIRRICHOKROSSEFE O EH T ), oK) X7 %
KTBEEZOND, FFIZ, TIEDO THA D
D UTZIREET, WDKK & 2 R O S8 A 4HE 251
RI UL, BT H3E 2 CHRIETT 5 H
BT Bo TD728, BIKEEOMJIZKFIFH A3
272 %,

72, WmBRALIC &0 K o @R 2SR - R
BLL, B2 52 21280, JKTofE
DHEA TV B FIEMZ RN AW D% T, K
WEFERELTWALDIRE L, Kok,
BB TE I N T LEMESE, EGOFH 6
P KITTHEBIIT I RDLRE N,

2.4.6 {&AELTTEWERSDE

EAhRIE, X BV TRIE D S G &

N5HKED ) HIEPIZAE RIS 1L 5 KEDHE
HETHY, PEEKEEROREEKRDER & #3 T o
IO L - TREIN L, FERE P13 R
B, A7) 7T —HEl, ~A 7 OERICOET
&b, ZO) b A7 uiEl RATER) &, /3
1794 V&N L TERETKZ ZEWIRICE VR
4 Y MTRIFELIMET 2T, SAEOR
WS TH Do ERLAKEE R AR K T HE
TR CTH 5 HIX TIZEEMRIERAB0 ~
42%, HEBECKEEROVEIREETAT) 7 7 — il
AL HIX TIE70% 5, EKkiEe~A 70
EM B L2 HIX TIE86% EME SN TWwD
(Rohwer, et al., 2007)s T3 X FHc L < &2 HKAR
JENTRHLT 2 7201213, BRI % E o CTIHE K
wBEHOL, AKEZHOTIEVEETH D,

2.5 FREREABREOHENEEM

PERILDOIKEIRD O - BIZEWERTHEK (7L
A7+ —%—) OFAEFMHE, K - HAKOBEK
LR DSFERAGIZHERE S D L D I2% > T D,
i #EER (RO) MO HEE L Wik
HEOCboT, R, FHREMEZFOICE K&
L TWwW5, ROIZ & % BEALER K % i K Fg 127 A
LTz L 72, N zKk L CAFHK, #EM
HARE LTHAHT LY AT LANELAON S,
ZTOREWNZSDOH, KEA) 7+ V=T L
v VX (OCSD) & AIKEEX (OCWD)
HEHE L CHEE LT\ D B LB K & H T K GE
#95LA7T 2 (GWRS) (Markus and Deshmukh,
2010), BLXUAATITIVDY v 75 HEKMLE
Ji7% (Ministry of Industry Trade and Labor of Israel,
2013) TdH %,

WK - HAKORAKAETE A XA T TV T A
MEIZEDI L T\WwWb, 72 oy a v iRkt i%
(&, SRR 2% B 5 C 1 H 320 m’ O A
RENZFED, 1m’ 4720057 IV THEL TV 5,
O T, 4 AT IILVOBRIEEKEDS ~ 6%
AEFELTWADE V) (Ministry of Industry Trade
and Labor of Israel, 2013) o
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3. FHARRLERRR EAKREFRICHETT

3.1 WEKEBREIFPKBERICRIFIXELLZD
POE
3.1.1 FIEODEH

TNEO DB % 2T AT KL, ZOHiI
DIKT LI ENTFHEENL, L7z->T, TIF
DN b R ER S A T A0 &
L0, FEPEREUKE IR O K E IR D L RRAL,
Y AT 2O, L 0REFENLRAKFH, &K
Heafr B A, B EBICBWTIE Y +— ¥ —
IN=RAT A4 Y7 (WH), dKFIHEOEA %
FEMRIICHED ZRETH A,

3.1.2 HKDER (EKFHRERDSHK
FIRBGERAN)

TBEALIZ XD, Befdh % 04 F CEE I
TdH o725 OPFEEI B B\ R §E
U fEmAS5R < 72 5 L& 35 (IPCC, 2014)
L7228, OB AKFHASREEIZ 2 1), ok
FIH Z e L L72KFIH - SEBERA 2 S L T
SREDRD L, Fz, WKEFELLA My 7T
XDk, HTKEESY 2 FEOEHIER) L&
ZbN5b,

3.1.3 TEREICL2IEDNHIL

IPCCH 5 KAl 5 & (IPCC, 2014) 12 &1L
X, HERBBE TOHEEIZB VT (COMERE D 2E
2% 5 EIRE L T), TEEAIZI980EMRIZILN
T2090F- M F TITH14% 2 2 LHEE SN T W
Bo FEIZ, bo b TIERASHZ L LTFHEIN
ORI THY), A=A MT)TRT T
A TlE, 40 ~50% bR 5 EHEESIN TS,
BEHIZBWTIE, 22 TIThI T 5 TR
WX o TRELSERAEIN D, B2 I1E, FEOE L
R CHERM O + S BEL & MG 2 6, 2010
~ 20394FE D 12-5 ~ 195% b IR 87 2
LN, PRENPHEED T TI326 ~77% £ THIZ
HIENTEL, THAEBPEIIREL X)L Tt
BELZERMT 525, 20K, SEEE)H T
BEBEICRITTREY, THAHOZL S TIER
BIZRITTHEOEL REVWEHES NS, I
BBEALOERIRKENDOD, ZORMEEZLVLTDH

B LT Z2o02id, HER AN T30 @

R - WKFIHE RS Lo 4e LR

BT 2 M2 MEL T BEDNH S,

3.1.4 HWTFKBHREDORS > TKEEED
Ay

R AGT IS OIT & A S TIE, BT KRG E
BEA L, MTKEERE, MTKBREEI AT
LHEFHEINTWAS (IPCC, 2007 ; IPCC, 2014) 6
F 72, mIELICEVEEKREICSD 2BEE0E G
WAL CWEEICH AL LD, T KEER
DWVIHEET D, 5FTICLHLT, KD
WRIGIK % BT B 720 OERAR B AL, F0
REEIZEDO T LEDNH S, 4B, e
KEIZBWTIE, W EA LD S, ANBNREK
DBOFT NI D PIIKE N0, FKENP D%
CTHOMKRDBEAZHEH LI NLEHED D 5 D
THEEEZET 5,

3. 1.5 KADFHARME LM/

MBEALIC X Dok ORISR E ), s
MR HZ LX), K OHMNHEA TS,
HIMHEERIRREIC AU, ESHED D \WITITIE4E
(IR Z IR L IR I 2 & 128D,
KRERDOREELE 2R IR BT ET 5. L
PLDS, KA T UL E DR EIIET
L, KEHESPLOALERS DL D, WD
ZOFFHEDIE, FIULEIKI O HAL TR Y 7
D RLREAEINL, KBHAESEIH L T,
E ORI DY 6, AT Al R 1322010 ~ 20504 O
IR EIC: A EHEE SN TS (IPCC,2014),
WM A SR D IO T, K & E & LT
L0, AFAN, HIAN, TLFUT
M, )7, AV, &R EL v, K
DHED, BB TE TN TV LHEREE, A
DRI BRI RITTRBIIT IR K& W,

BRI ESNL01k, ER2ALFmICELFET
M ESEDT DI T AT COKEMET
Hbo LFMIOMERED S ORI, KA &
JIF I ZEIT T 5 720 il &) IK O 3ESH
BEREL R D, 20X i)l OUFHE TR A
$%iBH D WIZHEET U, I EASRIE 2 # A
THELEHIC, WIKOEMHEEE S AL, T
I OMEMEEI . IR 2 b,
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KA DB & ) AN BB T IR - BT
i

572D ORI 2 RZUEM L, AR EFEO TV
WEEH B B o
3.1.6 EEREHEEOEKX
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K- HRKOFAERIBIISHSOHIHEZLEEZD
Nbo A ATINDY X 75 KB - FHFH
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WEETIEIHAPIACOMLTEY, &To
KB IED D 5, P OO
ik, HAELHEBEOMIBGTHY), HELORK
bRAN e I LT Y7 R IR TH L (T,
FAO,2016), T, o7 27, REHIE O E 4

£1% RE RO

Regions Total area Saline soil %
Africa 1899.1 38.7 2.0
Asia-pacific 3107.2 195.1 6.3
region and

Australia

Europe 2010.8 6.7 0.3
Latin America 2038.6 60.5 3.0
Near East region 1801.9 91.5 5.1
North America 1923.7 4.6 0.2
Total 12781.3 397.1 3.1

A TIEDOIFFLAMRD TREATH 5.
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BEE4 HEHFHRREY 1 7VEBXOEE T,

2. BEFLTETOEY

WIS T TORERBIZL > T, K
F N TIRAEREY & IRIRAERE I S NS (Lin,
2004) o HEAEREY IR TIEC L B EIER S 1L,
—H RS TE D, —h, AR IR
TIIRESITH SR, BICELSLELH 5. i
xR LT, EEEOIEIROB Y ORBERT
Py VO, EBEEOF M) AoEE, MY
N 5 RBEFEDO/NT v AOHHE, HEOMLZ
E0EZ IET (Dudley, 1992). $T7hbbH, 83,
WLE, REE, L, AGERE, RIFELTE
DR L, ETOREBRLHET L, b
O#EFEL, MlsR, MR, FERE, MEN
DOEFELERH D HE SN L 72D 5D T
&% (Munns, 1993)

WEITE FCESaEoEm R, 3
AEFIHEN TR WVODPHIRTH S (An et al.,
2013)0 —7, MR TIE, 1600% DL o1 A fE
Wi ), B - S - BOE - AL - KM k-
NRE - Mt - J5EH] - A FIREL - T OBRIE R
EICHHATAZENTELDDLHLEEZLN
% (Aronson, 1989), ¥ TIEOEF AL, Hib
DOBBEIZH L TV h 720, BFMEOENL D%
R TENL, KEB B LT TH B, 2
NHOTEDREMMDEEIC 2 UL, BREIZK
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HISAEFEORRIZEMTZ2EEZL 6N,
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5121E, 3O0fE, bbb, 1) BFMHED
EWIEAREY 0K, 2) FIRAMGE O &V A
YO A REA PR ORI, 3) HUF K OIEAK % F]
L 785 o, ks 50801 H 5,
1) 122w, BHAERD S O FH
B &MY, F7oERREREL S L o TP
B9 A IEHRA IE L, FIAMMEDE S D% #E
THEV) BN LRHESLETH DL, 2) &
3) IZ2WTIE, AEGHEWEICOWTHER E R
LILE RWZE L, WM oA BEEE A R RE AL A R %
R, €O L TEEEMZMET 5, b D
WFZENZ I R E T O EE D EI T R EFRET
H5bo

FAE T IE A KW Suaeda SalsalZ D\ T4
x L7oRER, AHEWILE SR, fiRl, TEORES
L OREHMEMICRIHTE L 2 L 2L IZL 72,
B ERORERIZX D &, AP IR
& THE L, NaCl 500 mMGE T THAEND )
VEREIIEELANVEMEFEET S LN TE,
COZ L, AN EFRET L L X2 CRIEE
AR TE B LRI Nz, EHEO 7 LD
SEFRNR & HE SRS D D L Eb B
2 (Lycium Ruthenicum) (¥NaCl 100mM® &4
TOREFTELIEPERIN, SRIEED 1
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AR OV A EAERSL Z LT, Hih
B ICHIS LV, R & BREME O @A R
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MINFE TREBICHEAH SN T o720
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SRR S, FEEM DA OE O ITER S
otz 2) BEEHAMSS TS - RIS NT
W, 3) HBEBEO=— X L EEAHE. ST
W\ BESEOWIZEE IR IRE MG EO &
WIEAEREY) OEER & Z OFRTHAM OB - AL
RKOLNTW5,
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Drylands is rich repository of primary energy resources in the world

Kotaro TAGAWA'

Summary

In this paper, the current situation of primary energy resources, which includes fossil fuels and

renewable energies, is showed to discuss about the energy supply for combating the desertification and

greening the desert in dryland. The practical cases about the thermal power, photovoltaic, and wind power

generation system for agriculture production in drylands are also introduced to consider the application of

renewable energy for greening the desert.

Key Words: primary energy, fossil fuels, renewable energy, electric power generation, desalination, drylands
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