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Total volume of water on the
earth

1.4 billion cubic kilo meters

Surface area of the earth
510 million square Kilo
meters

Average water depth over
the surface of the earth

2.75 km
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GPCP Sat-Gauge climo (mm/d)

Global Precipitation Climatology Project
Animation of Version 2, Monthly Climatology Precipitation Images
( 1979-2006)
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Classification of River Administrators

Managed by the governor I Class A river (directly managed segment)
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L ’ . f ) \ -
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7 /
/ Managed by the ) Managed by the governor /'
. National Government. of the prefecture or mayor. ‘5\
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ransport)
Class A river system Class B river system Other
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River basins in the continental United States
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River basins in the Netherlands .
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Figure 14. The global water footprint of US citizens related to the consumption of crop and animal products (1996-2005).

From National Water Footprint Account: The green, blue and grey
water footprint of production and consumption
By M.M. Mekonnen, AY. Hoekstra. UNESCO-IHP
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Transboundary River Basins of the
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Length 6,650 km (4,132 mi)

Width 8 km (5 mi)
Basin 3,400,000 km? (1,312,747 sq mi)
Discharge 2,830 m3/s (99,941 cu ft/s)
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Legal Situation:
eHistorically, Egypt and Sudan determined Nile water allocations.

¢1929 agreement between Egypt and UK gave Egypt 48 billion
cubic meters annually and Sudan 4 billion cubic meters.

¢1959 agreement between Egypt and Sudan allocated 55.5 billion
cubic meters (three quarters) to Egypt and 18.5 billion cubic

meters (one-quarter) to Sudan.

eAgreement assumed 10 billion cubic meters would evaporate
from Lake Nasser.

eTreaties resulted in virtual Egyptian and Sudanese monopoly of Nile water.
*No other riparian signed 1929 and 1959 agreements.
e|nherent incompatibility between “equitable share” arguments of

upstream riparians and “historic needs, established rights, and no significant
harm” arguments of downstream
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Lower Mekong
water balance

Average annual inflow
from China into the lower
Mekong basin is 86
km3..........

..... which is less than 20% of
the total Mekong mean
annual flow of 460 km3

The largest proportion of
total flow is contributed by
the major left bank
tributaries in Laos
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Ganges Brahmaputra & Meghna
basins

Total basin area is 1.72 miillion sq. km. Only 8 percent of
these three basin areas lie within Bangladesh

Farakka Barrage Operations began on April 21, 1975 v
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Fig. 6 Monthly mean discharge of the Ganges for February, March, April and May.
(Discharge in m” s and denoted by Q).

Ref: Hydrological changes in the Ganges system in Bangladesh in the post-Farakka period, Hydrological Sciences Journal
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Emergency observation of concentrated heavy rain
In Pakistan by "Dalch|" (ALQS)

Enlarged images of the swollen rivers at Shadan Lund (324
square km, Ieft August 6, 2010; rlght October 2, 2009) ..




Taunsa Barrage

Completed 1958,

Rehabilitation work started 2003
Irrigation water for 8000km2 area

65 gates with rock, width is about 1325m

Jamuna Bridge in
Bangaledesh

Main Bridge

4.8 km

East Guide Bund

3.07 km

West Guide Bund

3.26 km
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TOGA River
Sudden Flood in 28 July 2008

Toga Gawa 2008—-07-28 1 432:21

14:32

14:32-16:40
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http://www.youtube.com/watch?v=4QWVzKoL-J8&feature=player_detailpage
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Length 1,450 mi (2,334 km)

246,000 sg mi

Basin (637,137 km2)
for mouth (virgin
flow), max and min

Discharge at Topock, AZ,
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Hoover Dam (Arch Dam, United States, 1936)

a

The Hoover Dam (dam height 223m, 1936) in the U.S. is a dam that is worthy to be called

a monumental work that integrates all past dam technologies. It made a great contribution
to the advance of both design and execution dam technology.
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Glen Canyon Dam (Arch Dam, US, 1966)

By taming floods and other factors that once characterized the Colorado, the dam
has led to major physical and ecological changes in the lower river. Controversy
continues over the effects both positive and negative of the dam, which has also
been antagonized in many literary works.



riverine habitats
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Change in disturbance regime, influence of dam construction,
Glen canyon Dam on the Colorado River

100,000 l I 1 I

I I [ | !
N QALﬂmw RED |
Z1t
80,000 1996 4F ; T 1!

; Discharge variation
NI K 1942 before the dam
1275(227)m"3/s construction

60,000 — \/_ -
B FLEZZEDORE

40,000 After construction

DISCHARGE, IN CUBIC FEET
PER SECOND

20,000

L4
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

86



KFEDTELE
1E1TKFI+E

(Prescriptive water rights)
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4 (f&m™3) (f&m"3) %)
1950-'59 611.6 4805 718.6
1960-'69 679.1 501.1 713.8
1970-'79 5590 311.0 556
1980-'89 598.1 2858 47.8
1990-'99 4371 140.8 32.2
2000-'02 2884 45.7 15.8
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BRI TR FREARRICE T HER B

sk (A-B)  |fiRER @R (H)
& =T =IE —Hef RERME  E
1972 4.23 6.29 3 19 4 19
1974 2.14 7.11 2 18 2 20
1975 9.31 6.27 2 11 2 13
1976 2.18 9.29 1 6 2 8
1979 5.27 1.9 2 19 2 21
1980 5.14 8.24 3 4 4 8
1981 5.17 6.29 o 26 10 36
1982 6.8 6.17 1 8 2 10
1983 6.26 6.30 1 3 2 3}
1987 10.1 10.17 2 14 3 17
1988 6.27 1.1 2 3 2 9
1989 4.4 1.14 3 19 3} 24
1991 2.19 6.1 2 13 3 16
1992 3.16 8.1 9 13 10 83
1993 2.13 10.12 9 49 11 60
1994 4.3 10.16 4 66 8 14
1995 3.4 1.23 3 117 9 122
1996 2.14 12.18 6 124 12 136
1997 2.7 12.31 13 202 24 226
1998 1.1 12.8 16 113 29 142
1999 2.6 8.11 4 36 6 42
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Irrigation; up to 80% of total water

abstraction in the South
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The Great Stink, or the Big Stink, was
a time in the summer of 1858 during
which the smell of untreated human
waste was very strong in central
London.
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Nations Convention to Combat Desertification: UNCCD). B & &= RS
(Food and Agriculture Organization: FAO) DX {EIZKY S 1 +r—T DCICG
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Meeting on National Drought Policy : HMNDP) I h\B{ES 5,
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FLDBEE. FEHRAKE-RALTR., mHA2agEER LY
Dam Name 1. 2. 3. 4. 5. 6. 7. 8.
AREA Catchment CAP MAR MAR/ MAS MAS/ CAP/ CAP/
Area (km~2) (BCM) (BCM) AREA (mm) (BCM) AREA MAR MAS
Reservoir Mean Mean (mm)
Gross Annual Annual
Capacity Runoff Sediment
Inflow
FEEEKm) BKEE EWSHK EFNE EVE+ £T8+ EEE (2/5)
(1B 5 ABUOE AE(mm) WHREAE ®HREAE (2/3)
m) 1 Fm) (10fB1Z. (mm)
Jm)
High Aswan, 28490000 168.0 55.5 19.5 012 0042  3.027 14000
Egypt—Sudan
Kashm E| Girba, 100,000.0 1.3 120 1200 0095 0950 0.108 13.7
Sudan
Sanmenxia, 688,400.0 16.2 43.1 626 1231 1788  0.376 132
China
I;:T:: Gorges, 1,000,000.0 30.3 4240 4240 018 0.180 0093 2183
Kurobe, Japan 1845 0.199 0525 28455 0000739 4.005 0379 269.3
Unazuki, Japan 4612 00247 0641 13899 000062 1344 0039 39.8
Biwako Japan 3174.0 275 4.4 6.25
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http://ja.wikipedia.org/wiki/%E6%9C%A8%E6%9B%BD%E5%B7%9D
http://ja.wikipedia.org/wiki/%E6%BB%8B%E8%B3%80%E7%9C%8C
http://ja.wikipedia.org/wiki/%E4%B8%89%E9%87%8D%E7%9C%8C
http://ja.wikipedia.org/wiki/%E9%88%B4%E9%B9%BF%E5%B7%9D
http://ja.wikipedia.org/wiki/%E9%9B%B2%E5%87%BA%E5%B7%9D
http://ja.wikipedia.org/wiki/%E6%AB%9B%E7%94%B0%E5%B7%9D
http://ja.wikipedia.org/wiki/%E5%AE%AE%E5%B7%9D_(%E4%B8%89%E9%87%8D%E7%9C%8C)

—FEBIZIE, (—8KRIIER, ZON)ELKEK
S NEET SN 7, ERKIE251km,
MEDEETLH—HIIAISSHII, EK1, 546
km, Z#:rTJIAN 193 I, K79 1kmBpYET,
O, HETROEE T HERMIIA871A]I, I
£1, 010kmHYET,
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A8 ER )11 D 4 B ] BN 1E
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Resilience (LY IR 1B )

1. The power or ability to return to the original
form, position after being bent, compressed,
or stretched: elasticity (5&14)

2. The ability to recover quickly from illness,
change, or misfortune: buoyancy ([Bl11€ /7)
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KNEREXRE TS AT4—T 2 VYAEVE, 2011.7.26
KEBRHKHEHBREENT (T—ILEIAyF2IHILIREV)—X) : RS R
AT ILE. 2000.3

A—4—, HERKESE TILY-F-Jq)ITE, 2002.5.5
AanAlE OB & - FERMthiRZE. 2011.5.20

ER23%F,. 26 FEMRBAADKER:-BXRXBAKEE -EXREFHKER
T#m. 2011.8.1, 2014.8

IKIEREIFAESDEE. P REFE. 2012.6.20

BREBKREDOER. IIBIEZ%E. 2010.8.6
SRTINIF—F— 239 RYMKRMLOE =0T KEDRRADES , T
JHARX O+ 2010.6.20

ARTG—LhoREMERE ], F2L-7oH—1)—3F 2011.8.29
LOYIVR 8FAN FoR)a—-Ywl)E, 2013.2.21

Veins of Desert, A Review of the technique of Qanat/Falaj/Karez: Ali Asghar
Semsar Yazdi & Majid Labbaf Khaneiki, 2010



Thank you for your attention

H(plum) DE  Ref. 1B
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