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2BEEF. BRPORAMEZRETHMIC L S0 L. BAED» SBEPL P LA 256
IHTREA SR ZRTEIRICZ %,

B. K&ED. RFKERLD/NSVWEFEIHR, REVBEFEIERTDH 2. 2B, RFKEIL K
B2 —ELITHLEEIDHIINF—ZRRETHKETHD, LI XV F—2—ELTLHEZ
DE/NDTEZ 5 X HIKETH %,

C. WEA, REOWHEE D RKREVWHFRIHFAT, NEVLBARIERTH L. B, REOBEHIE.
IKRIZEANRTHUN R R OENPKRE 2 2T 2HETH D . HERBEKBARICE > T
KoM %
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[No. 22] K0 &> HHMFEKRKICSE L TERTAARNTSBO, HEA 11.5m/s, BKAE

7 gg~ BABOHERE 1, 5 0.025 O & &, FAROMIERH 1, D& LTRS RS20
TEND,

2
EREL, BB TRY =Y FREA LSO E L, 0.45 = 0.54, (ﬁf — 0.96.

19
2 2 1
() - no (121 -1 (i) - v

43 15 1296 36
i
Lem) m " 1.8m
(%) ny
1.2m ny n 1.2m
ny
n; = 0.025 _|
2.5m T1.2m 2.0m

1. 0.021
2. 0.025
3. 0.027
4. 0.030
5. 0.032
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B. WMEODOREIZH 2> TIE. LR OHEBELKFEY OELPEC 2 VWERFEREZEZERT 5.
7B, bR, BR, YA KR VETTIWOMBENIE UGG, BAKMEPIRE D EEHRED
Mz es2&, HRLIWOHRPRETH L I EFEEZHEZ. NS DMRERNTI,
Bt 9 HRKIBOTE L D /NS T 5,

C. FAKEBOEKBEOREICH: > T, KE EoReWZHERT 5720, FAIE LT, &5
MR 28EHKE B2, KEOHEERBOLE), JEKEOHKENDZBEOAREM, /K
HOBFEF TN T 5 REZ KT 5.

D. FEWR/KEOREHIEHTz> T, KHAEHPEREE 25, FHR/KEICH T ZKEERHTIZ. B
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ook W
= 90
U 0O w
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FEND», aB. T—F IS5 ER BF - B - BNEEZENCEL S,

A. Z3&HEMEZ 100 ha DL EF O EBRRFEKHMERICOVWTIE, FM3E3IARKLAT. &
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LOEBRIKESRETEFEEN TV,

B. ERHEIFKAEROMELEIL. BELOSBERFAREIICAI TR TE LY, BN
fEL 7R OFEH - UEPETITITONTE MR, FEMAFEHRzERL TV - &R
DEIEIX, BERAER TRAED 20 %. EBRI/KET2ED 10 % I 51 Tha,

C. BEKMEEROMEEIZ. ek OKEECIEREZ 3§ 2 MEEZMT O RICEDE ., HHOE
REOEEZIEEL L[RBREEREIZHVT, BEEEOBES» SRANICHHET 2. [#
REREE]NZ. S-1 75 S-5 FTO 5 BETIHEi T 22, CORFHREVITE, RO
PREEZIKETHAIZEEZR LTV,

D. BEKAEHROMBL S MHERFEHEBEROMBICHIT T, BHROBMLICE ) AV Z2HE X
oM. BEEERZIT. BEREZR TV, B - EHFEORLY GNRLEZ BRI T2 EI12ED,
WY N EZFE D OWRAICERT HA MYy VIR I AV MHPFEESIN TV S, ZORER,
T 3 FEORFEKMMERROWRKEDEFEHHRFAERL, 1990 FRLEFRKEITMZ SN TS,
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l. a> 7= FLETA VT LZRETHE, 491 FOBREHER EE) PAE TN
. BAEBONSWIY 7)) = MY LAPRBENICER SN TWS, /20 a2 7Y — MY A
—fRIC, T4 VY LIHANERTOBRBEIZIRE N,

2. RADIFBRTOES T, YLOREEEZERBLTREL, —RIC, BKHT — P HF L5 L
. WK — FABEVWSAICHAROSmES L, a7V =My LR, 7o LT LKL
I.Om&EL LTWa,

3. IR L MTRKOTNEBE LD D IKEBEZM NICHEET S LT MITFKGE EFSE,
HMTKOFHMEEZEMESE2bDTH S, ¥40 A4 M. AV ZERBR SEKEDOFT
HETH L, HHBOTICREEKEOHEN H 5 EFONKONESFMHEET 2 LY
F LW,

4. ar 27— Y LAOREFRETIEZ, AHETROEAT A AEP—RICHVONS, TOHET
X HOHRDICET 28 ZATA ZADITNOEIIEHT 2\EE— A > b EEFLE—X > ORI
DEZLS>TREREZERL, KERI 1.2 EELL XD ICRET S,

5. 27V — MY LOFFHKREIE, OF L4815 TO 100 FHEROWKRE., QF LHIET
OB SUSBAIRE 2 & HE SN 2 AR AMKTER, QKRR - KREMFOBELIT 2EHETRKIC
BIFBKENIRROBEKER» OES NI mAMAKRED., OP 5D FHEET %,
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LD END,
1. a> 27— MEEMOHILICEb MR T L LTIE, MERT. SRET. LEORT. &
PIRRF 5 0. HIGBEICO W TIE, —fic, BRI, M. ERH, HEHOIEIET L.,
ZORATICHE - TEMOERELETT 2.
2. (IR, ZEBLRFESE A Y MK ERBRIERISERC U, #ifLIsKH O pH 2 ERSE
HZET. AV ) — FOBELHEERH L EOMBNEEN ST HEEBIT, WMOBED
RESN, 227V —bOVUENRIIHE, MO DZ5ZEIITHERKTH S,
3. TLAHVEBMRIEE. 227 ) — FOMILBHRFICHE A TLLFH Y, FRITLALF Uik
EDOTNAYBRADPEMPICHEET 2D ERE L TEBRDE DLV, COERYOBRTEIC
EoTaryr7IV—tPEETHXZVOVENZECTHILPEITILZHRTH S,
4. HEZ LZHNREO—FETHD ., BKFDT T XTI LA XV ROFEA A > HE X
DIKFIAERY LALFERIEZR S U TH I ICREOLEmEER L. ERROBEREICEID I
Y- 2HLESEBHRRTH 5.
5. B, HHROBENT I 2EE - M ESE5RTH S, fimeid. HILOETZMH T
5 ERIEANEEHRORMKEZEA EZEO L WVEEE CHE - mESE. BROMAES
ZOE - mESE2NETH S,
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A, BEEERIZ, MR OXFHNOMWHBEEZFAL, ERZO LICERZELT2HDT,
T—F O TERR -V VERLEOERNH S, BEREBOFETTHZ > TE, HBOZR
71, BEO 2IEHEOREICEHET NI +2TH 5,

B. WERIX, EEOEEICK > TR EEBMICKRAI SN, —KRIC. ZXFREPHEBRIR VS
BIXEBMPEHESNS, £7/2. THEEL T, LETEES A Z AW S BEN TS,
ELBRGTHE T > 7 — Mz EKT 2B s LEICKRII SN S,

C. MEgthiz &3, MEYOEBMB E LT oot 2F Lzt T, —ikic, FEEEA
HEBETHIET 2 NEF—EBNLTE22MBE2 0S5, REFMBONETIXICIE, KFFHED
ARTZRETICEZRZ 2EBRTIES. HEHBORICHMZRT TEEREZITOY VR
RU—CTHLEM2 2EBENH D, R MBOTEPHURENIZIE L THEEZA WS,

D. MERE NCEENZH T T AT LHEOTICBOWTHEINREFHR L LT, BT
EHBRICBWTEEOOBHICH S5 TWAILTN L EOZETHRAKE AR EA > T 2484
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[No. 28]

TROKS GBHEEZSZ. HIRCORBEREL L TR ZIALDI IND,

BIRABM. 1 Ry Fv—7) o lHiFE L CH—RICHAET 2KEREZIT > R,

(AL 2 m)
ES P e Lz iR () | B(—-) | HRAESs | RBE | HRES
A (B.M.) 1.428 10.000
B 80| 1.622| 1.325
C 120 | 1.534| 1.632
D 160 | 2.332| 1.465
A (B.M.) 40 2.502
1. 9.903m

9.907 m
10.093 m

2
3
4. 10.097m
5

10.283 m
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[No. 29] W&, #iRAFMAICEET 2R THEA, 7\ 4. VICHTREZH0OMEFELT
BRLZHLEOEEND,

Depletion of groundwater is often attributed to agricultural . Depletion leads
to a multitude of externalities, including drying up of groundwater-dependent wetlands and
watercourses via reduced baseflows and compaction of compressible earth layers, with
ensuing land subsidence®', downward migration of low-quality groundwater, and saline
intrusion into aquifers*? and surface water systems along coastal plains.

Terrestrial observations and satellite data have demonstrated, or made plausible, that
numerous aquifers are being exploited at rates that are inducing rapid depletion and
associated social and environmental externalities. This includes several of the world’s 37
major aquifer systems. High abstraction rates for agriculture are concentrated in
arid and semi-arid regions, where population growth and expansion of areas have
led to rapid growth in water demand.

Groundwater exploitation has been driven by , such as its capacity to provide
flexible, on-demand irrigation to support wealth-creating agriculture and the easy availability
of inexpensive pumps, drilling technologies and energy, often underpinned by government

support and subsidy programmes.

%1 land subsidence : HEEVET

*2 aquifer : H/KE

7 A 7
I. drainage irrigated demand-pull factors
2. drainage rainfed supply-push factors
3. withdrawals irrigated demand-pull factors
4. withdrawals irrigated supply-push factors
5. withdrawals rainfed demand-pull factors
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3. BEHRISE., 20 L RRBOWKIIHELZT S, —RNEEmME LT, ERTIIEICEL-
THHEPER L, M OWBPHEBIC K ZWEK LAPREERL T L5, 2. FRTIEHZICH
BEIN2ERLEICE > TAVWHEEATHEIET L, WM OLEPLHEREIC K 2WK EAIE S
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I20.05mmBEEDOIILFET S,
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Z 1 HCHIR I 52 &2 BIEE T %,




[No. 36] RORII/KHDIEER 2 EHHEB 2R LIZBDTH B, NHDA~FICHIET 2LHK%
VDRZZIOMEEEELTEDBRZIAZDIZIEND,

e WP W e -
SiREE _—
1 I
---------- : : - —[]
! 1
PR i e
1 1
.......... ! | e KR
| | e | e |
[ b = .
1 I
,,,,,,,,,, I I
1 1
.......... I I
: :
! 1
.......... 1 1
! 1
e | | e | N L = =
[ o 1= .

A B C D E F
1. FEX K F7K & HAEE HFE 50~100 m
2. EX HRKEg F7K g & IE EAEIE 200~300m
3. #X 7N F7K i E EEE 50~100 m
4. HX FI7KE& HEKE% i AEE HEE 200~300m
5. BX F7K & HRKEg & E EAEIE 200~300m
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1. HHEBR OB OHFEICY 2> T HFEFIE. L BEMFIE2/ER L. SHEHIEIC%S
BEEEORIRNILKR, BEOEEROM ERVUBEREEDOHEAD RE LIEOICBERE O
BOMAEREBEOHBZOHAICHL, 2D, BLEEORENLHFERREICET 5HIA
EEDRZ TN 50,
2. THIBRIXIE, MIBARAERE S T ARG EGREEEHAB LTS5 LN TE 2, HHRE
HEHAB I, MR ECEEEL2EL B, L RXIE, MEEEEEaRICH LT, L
WREZOERICET 2RBOEHEERDZENTE S,
3. EEHHMBBEEDOEMICY > Tid, EIEERRICEEBED - H2AHESEL LN TE
%o iz, TOWHENRE, ZHRETHL2BEESMERERVEEON R ZZ I BTHATHA S,
BEICEIDRBIDCTEBEZRD D ENTE 5,
4, LHERRKIE, BN O FEREICIE U7 23R PRI O R 2 I RH 2 IR T 5 7290,
HITNRORAI 2% T, FEFEFEHENHBEET L ENTE D,
5. HELMBREEICIDERS N IMBRERIE. RAE LT, BEOAREEZ T SE0EM
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1. KELIZ, WHPHRAZRN2MEKFICLD, KREBLEP IS - ERsh, TEPER
SNBHRTHY., VLVRE. HIRE. BREEOIRICHET 2, BEOKEIZ, HAETP
TEA G EQJFRR &2 205, HTIIKD ABRBESLBIKPG LA RES 2 M B & 8 THRBEREICIED
HEBEH5 X%,

2. KEOEEZ, HBEONMEHRK. HRLOBRE, REEFICK>TRZD. TIN5 DOEEA
DEEOZIXTIZZELELVLS, BIF2E, BEREISRKEVIOICHEBRBHSE CICL
WS, FIRFICEEIHL 25 TEW O, WoAMEBHREPE LS LR FABRBITRTT %,
3. AFHERIE I, BHEZERE T IMEMRIEZITOHETH D FHEICK 2 TEOR» <EI v
TeDITKEZRRITINH T 5 Z EATE L5 RN LZKENMFINRO—DTH B, Tz, HiLz
L7 WIeDIHMEOIHPCHKEDOERICK HEBEOMH 2 EOMRLH 5.

4. KBEEDOTFHIHK TH 5 USLE (Universal Soil Loss Equation) 1&. FEM{RE R, TEEE K.
RS LS. TEMETRRE C. RERB POESOKRBOM P H/KERB A2 ROIHEHEXNTH
%o BRI R, REE—EHFEROERH T X)L — KA 30 FRBENEEOL» s BHEN 5,
5. PRI TIX. AKEE, SBKEE, K2 RMINICECE L. D 5 OMKOTAZIE, HHER
THAE LUK Z B 2 IS XA FERR T 2 B RN 2 /KENHNRO—>THh %, FHEfIKE
. BEKEE R ORI ICOWTIE, JRAIE LTS0FEIC I MOECSEEALNS Y-V THitER
LT 5,
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Transboundary pollution is best characterized as a problem of international externalities,
which arises from a lack of property rights in the global commons. These commons include
the atmosphere, oceans, global biodiversity reserves and important terrestrial ecosystems,
such as tropical rainforests. Because ownership of the air is , nation states are free
to pollute their neighbors. A crucial distinction between national and international externality
problems is that whilst for the former a government exists which can these
externalities by, for instance, levying pollution taxes, this is not the case with the global
commons. No supranational® government exists which has complete authority to
externalities. While the European Union can officially require member nations to abide by
EU pollution directives by enacting them in environmental law, in practice enactment of

these directives by member states is uneven; the EU in any case order non-member

states to, say, introduce a carbon tax to reduce global warming.

% supranational : (ZHEM EAPEELT—EZ2B25ER - 1267 %) BEFN

7 =t v
1. transferable internalize can
2. transferable internalize cannot
3. transferable cause cannot
4. absent internalize cannot
5. absent cause can
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Consider the vessel in Figure I which contains 100 m? of water and 100 m?® of air. If this
is allowed to stand at constant conditions for a long time the oxygen present will equilibrate
between the water and the air and reach unchanging but different concentrations, possibly
0.4 mol/m® in the water and 8 mol/m® in the air, i.e., a factor of 20 difference in favor of the
air, with a total of 840 mol oxygen present (40 in the water and 800 in the air). In this

condition the system is at equilibrium and at steady state.

Air 100 m® C=8__|Air 100 m*[_C~8 Cc=8 ‘ ,LC=6
C=8+] — Cc=8 —V\ =)  Air 100m —;'\
WH« Ratio=20 InﬂoMtﬂow Ratio=20 InfloMltﬂow Ratio#20
Water Water
100 m*® / - 100 m*® —) -—) Water —)
C=0.4 c=04 | C=04 [ c=04 c=0.1 100 m Cc=0.2

Equilibrium, Steady state

Figure IT

Figure I Figure IIT

S D
) Air 100m® =) ) Air 100m® =
Both Cs vary
Outflow but ratio
always is 20

—) Water —) —) Water -

Both Cs vary

Both Cs vary Inflow and ratio+20

Both Cs vary Inflow Outflow

Unsteady state

. Nonequilibrium,
Steady state

. Equilibrium,
Unsteady state

. Equilibrium,
Steady state

. Equilibrium,
Steady state

Unsteady state
Nonequilibrium,
Steady state
Equilibrium,
Steady state
Nonequilibrium,
Unsteady state
Nonequilibrium,
Steady state

Steady state
Equilibrium,
Unsteady state
Nonequilibrium,
Steady state
Nonequilibrium,
Steady state
Equilibrium,
Unsteady state

Figure IV Figure V
C : Oxygen concentration mol/m?
7 A 7 T
. Nonequilibrium, Equilibrium, Nonequilibrium, Equilibrium,

Steady state
Equilibrium,
Unsteady state
Nonequilibrium,
Steady state
Nonequilibrium,
Unsteady state
Nonequilibrium,
Unsteady state
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l. 1 XOMAKIT, BIRICKVKKNOHEENPHEL 22— T, FHLENOMIGHIENS Z EHFH
ABRO—DTH 5, 5612, BEHOERZ EICK D RRICBRHPASFE K, SR THAE
LRTVWRETH 51 ARENVREPEE 2> TV 5,
2. RBHZBNT, —RICHEVREORRIZERRAICIOFKETH LD, HBHIET S LERD
ERMINBEIFERT 5, REFPEVEERBZOHIRLOEARIEN. REOBZECHIMELET 5,
Y ITIEFELAICKD, REOEEVHESNS O, REOEEEE CINERZ RO TH
HHER. NEFEN, ZOMRREPSHILL THEEPERT 5,
3. 7T avINYTREMFOBRTRAOEEMEESN., RELRAVDEET 2FHOZL
FICDBN Do —FH T UNPHUEOEMICH T SBHIFIEO =K F > Tld, BEAFICHEIC
LBREARAROWEIBHSI N TV 5,
4, ¥4 A TEZWICKSENL. BIHOERICK2BEHRVFEET 5, REMPBEDT L&, ZED
CEB UL HAREN OFANOEFRSIH S, ZEEPHNIB A5 TICHELSE LPTL %5,
BINH5T 2 EEBHBNPES 2720, BINT200NEYORE XM ET S,
5. ¥2AFRIEET. LY RRRETEFHMEARES N, FEFHEREIBRICEIVMET 2,
AT LYY IRERTHREMIH S CONES BN &, BHEHFIEBL THET 2. IUE
AICHEPEZ 2 L FE L MEPKETT 5,
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WAZARIRE 22/ | No. 1~No. 22 1~22 22
EIRRE (54 #) |(No. 23~No. 76)| (23~77) | 3BHZER 18
BE 1. Bt LT 67#& | No. 23~No. 28 24~29
BH 2. BEKFE 68 | No. 29~No. 34 30~35
BHE 3. LR 6% | No. 35~No. 40 36~41
FtH 4. RAGEHEY: - SHGERE 6/ | No. 41~No. 46 | 42~47
BH 5. BRATEREEE 6#8 | No. 47~No. 52 48~53
FHE 6. MEMERETE 6# | No. 53~No. 58 54~59
PE 7. EMAEEKRHIIYE 6% | No. 59~No. 64 60~65
FHE 8. BRI - VAR 6#8 | No. 65~No. 70 66~71

T
BE 9. BREGFRE L% 68 | No. 71~No. 76 72~77
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