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The total surface water resource is composed mainly from water stored in
lakes (500 km3/year) glacmrs 62.9 km3/year) and rlver 34.6 km3/year
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~used for municipa]_“ﬁ*ééd 8% for 1nustry, 34.6% = hvestock 7.9% for

1rr1gated arable land, and 6.5% for other needs.
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Main pressures:
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Changes in glacier areas, sq.km

1940-th 25 June, 10 Sep.

SldCior LW e map 1992 2000{8 Aug. 2002
Kharkhiraa 43.02 36.08 31.29
Turgen 50.13 - 34.74 33.83
Munkhkharhan - 36.96* - 27.42
Tsambagarav 105.09 90.98 74.8 W BISTE
Sair - 11.51 - 6.62

Changes in glacier areas, % in comparison with area of 1940-th
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Glacier monltorlng
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Glacier monitoring
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Turgen Mits.

One of observation sites.
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Methods and data & l Wi \i
1. Annual storage ratio /@/ series of the basm, expresse _
hydrograph below annual average dlscharge to the '1 .‘ "
hydrograph indicates water regime regulating c: :
overall changes with time and space.
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2. Runoff coefficient /C/ expressed as ratio of runoff depth to the basin average
precipitation, indicates changes in elements of water balance in the basin.

h

C __ ""naturalregime
natural P
o b

where, C 1S runoff boef sient 1n the perlodﬁ'ﬁaﬁural ﬂow regime, hnatural 1S annual
runoff depth, mm, P,__. "1s annual and basin average prec1p1tat10n mm in the same
period. . i e

asin

natural in anthropogenic period Cnatural anthropogenic period

Then, change-in runoff will be the difference runoff in h’ﬂie'peri()d of natural

1 "‘

flow-regime /h

natural in anthropogenlc perio

4 and runoff, observed in the period of
' ‘1nereased anthropogeme pressures h ‘

anthropogenic period'
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Ah =h naﬂ;;al in anthropogenic ‘perlod anthropogenic period .
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Changes of runoff coefficients in river basins
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Changes of evapotranspiration in river basins



a) b)

0,400 0,450

0,350 0,400

0,300 0,350 / N 5 / \ /\*

0,250 A\ Seas = W T.?@“"_ 0300{ | 4
s | " S | e
5 0200 < 0,250 |

4

0,150 - 2 0,200 |

0,100 1 0,150

0,050 0,100 1

0,000 ‘ ‘ 0,050 1

1980 1985 1990 1995 2000 2005 o
0,000 ‘ ‘ ‘
1980 1985 1990 1995 2000 2005

—e— NDVIVIIX average

Linear (NDVIVI-IX average)

Poly. (NDVIVLIX average) ‘ ‘ —e— NDVIVHIX average

Poly. (NDVIVFIX average)

Linear (NDVI VX average)

C) d)
0,55 0,550
0,50 -
0,500
0,45 | X
# 1\ )
_ 040 ~ \/ QS\ 0450 . £
= e = A(—
3 \ g earamy [
o o | SFTNTT =
v, i N
0,30 -
0,350
0,25
OH
0,20 ‘ 0,300 ‘ ‘
1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005
Year

‘ —e— NDVIVIIX average Linear (NDVIVI-IX average) Poly. (NDVIVI-IX average) ‘

Dynamics of average values of NDVI in June-August period and in river
basins of various region

a- Bulgan river at Bulgan soum, b- Khalkh river at Sumber soum, c-Kherlen
river at Undurkhaan, d-Ider river at Zurkh bag
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The relationship between average values of NDVI in June-August and
annual average of specific discharge of the river Bulgan at Bulgan soum in
1982-2001, a- in 20 years, b- after 1991
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Changes in average values of NDVI during the period of June-
August in 30-60 years
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Changes in storage ratio indicating water regulating capability in
1982-2001 period



y = -0.002x + 0.9468
R? = 0.7177
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Relationships between annual maxin

P

and specific discharge (b) for Tu 1

For the Tuul river, Q__ can be.."'é'-'s.t;I.m_'gl:lt:

Q= 23324 Reerg)iaker]

storage ratio (a),

where, Q__ 1s annual maximum discharge, cub.m/s, B_ 1s specific discharge,
which 1s funetion of climate variables, cub.m/s sq.km, ¢ 1s storage ratio of the

Tuul _River.
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Analysis of water balance elements of lakes and storage
ratio and runoff coefficient series of river basins show

thatewater-regime changes occurring in. river basins of
Mongolia. Changes in natural components such as
- forst etg%tr__ron agg.._ soill cover leading to

‘u" anty changes in hydrologlcal regime.
However, more detailed studies are urgent issues for
Mongolia.
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