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Figure 1. Schematic map of the catchment area of Yanji Basin, Lake Bosten (41°09"~
42°09°N, 86°42°~ 87°26°E; lake area’ 877.0 ~1002.4 km2; lake depth: 13.5~17.2m,
lakes bottom elevation: 1031.5m), the river system and the irrigation canals where it
is the main part of vegetation areas. Hydrological stations (excluding the BH) are
located at the edge of the basin.
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Figure 2. The Sketch Map of the Water Balance of the Yanji Basin

2.2.1 HTARAE

1975 £ ~1976 FEIC Ty FAMTITbN LM T AREL S FWIIHBAREL OBERIFLN
TNB, FRICE B L., 2H~OERM TARAZIZERAIRAED 8.33% & 2-oTH
3, #Z T, ZTIZTIiE

Gi=0.083 ‘Ri (2)

DEZEEFAVWT GikFMm LT,
2.2.2F T VAMENLDREER L UEREE

WEILDEREEEL, Q)RNELBLWTHMLI

-333-



13 | 15 3

Ers=A m- Egzo SL (3)
T ZIC, Bzl ZERE 20cm DERBMEFAVTRAT VHMAXBER A TEB S WL - ERER
E. SSHBMEOEE. 1o XBRERE T, 1983 £~1984 FXnT THTPALEREZRIC
£5< (Zhao and Nagashina:2001), 7=, MAEHEBR Y 4 MBI HE L HEEH 5 0
EREER., X (42) THEZZ5B,

Ey =E,,,i(1<j~sj), =12 3,'4) (4a)
T DT Ewid

Ew=A m " Esom (4b)
T, KEPLORT V¥ VEFEET, SREAKOBERXRZAVE, Zhzblic, &
BORZIMRAPOOERBEEZR (4L VFMET 2. S, IIEME. 1 3BEREE
RY, SbiZ, MOFAA»LDEREE (Bs) 2FMET 2, 1RTIEA4Gs & EehRamET
HY, Eex—BRICRETDIZLIXEETHD, LL. #HTFARERBADKSL L DS
EXRHD (Li:1999) Zehb, MAMOEMIEET S, KFETOREHRE T,
1976, 1979, 1981,1982 @ 4 FRENBFEORH L HE TRUMBITLAEE LRV, T T,
INGDOEIE, MTREBEHRLEVWEREL., AGs=0&T5L, (1) KXY,

Eg= (Ri+Ps+ Gi)-(Ro+ ELs+Ess+Go) 4 Ws (5)
L3, Z0RCEVBONTZ BEetBRE E’o%%fbb\f\?ﬁﬂg@l 5 2EIRERD B,
E¢/Bo=a-h + b ()

L, RIXHOKE, a,b lTERBICHRD ZHETH 2, INIED ., WIEZ» D O
BE (L) ZAMT2ILRFRERD,

2.3 RRATUVHOESBEZELICONT

RRATVHIE, E—ORBEANITH2AEM2BE L TCRUEBOZTER T 215 DAIR
ERoTNDH, HHOREICE DRV, KOFZEEXEM L, T0OkDH, 1970 FHA,
RATVHM~OEERAFINTH 2 FHEM 2 b BELEFMICAKEZED KBERERINE,
L2LZnZ &id, MoBERZER LLbIC, EHSOEMEBLL I & L2 o7, 1950
FEMRA D6 1980 FRITHIT T, EAENE 0.39~1.86g1 LML, MoOEMEELEEIEREIL
7o TITEURIE 1982 F, ZOKBEBAHTILLLRRVTIRATFA v a v ERIT. ¥
DAEZRHHT I LECLIVBEREZEBETZZLEZ2RLTVE, 20X IT, HOESIA
FEDLEELRBER DD, ZOETIE, MoESNZEZERT 3,

-334-



13 | 15 3

Yanji Basin (AS3)
Sir S
Sar Szx
s : Sip Stp s
e +ASLG_ Sie [P e
Sro

Figure 3. Schematic View of Salt Budget
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Table 1. The Levels, Areas and Storage Changes of Lake Bosten

Level Area cs;?:;e Id, Ir Op; |Precip.| E
4 . ; : i . 20,i
Month H) (S5 (Sv) (P

(+1040 m)| km® | (10°m®) [(10°m’)|(10°m®)| (10°m’) | (mm) | (mm)
M.-1983| 6.88 |963.44| 0.475 |0.047| 0.898 | 0.327 0 1332
Apr. 6.9 |964.20| -0.475 }0.108 | 0.639 | 0.575 0 327.6
May | 6.82 |[961.16| -0.380 }0.271| 0.613 | 0.519 | 20.9 | 374.6
Jun. 6.82 |961.16| -0.095 |0.279 | 1.322 | 0.444 11 373.7
Jul. 6.79 [960.02| -0.570 |0.212| 1.009 | 0.512 3 365.8
Aug. | 6.72 [957.36| -0.665 |0.184 | 1.005 | 0.534 | 19.9 | 324.8
Sep. 6.63 953.94| -0.855 |0.313| 0.684 | 0.613 | 194 | 205.3
Oct. 6.53 |950.14| -0.950 |0.265| 0.588 | 0.480 0 161.4
Nov. | 6.51 [949.38| 0.285 |0.122] 0.899 | 0.584 0 56.6
Dec. 6.53 [950.14| 0.190 |0.088| 0.768 | 0.537 | 1.2 11.4
J.-1984| 6.55 |950.90| 0.190 |0.069 | 0.602 | 0.482 0 14.2

Feb. 6.58 1952.04| 0.475 0.041] 0.618 | 0.332 0 43.6
FH20,; denotes the data measured by the evaporimeter pan with a diameter of 20 cm.
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Figure 4 a: Inflows of Kaidu River, Drainage and Precipitation
b: Outflows of the Kongque River and Lake’s Evaporation
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Figure 5 a: The relation between the annual storage change of ground water (AGs) and the
annual changes of lake’s depth (A 4) that is fitted with a linear regression equation
shown as the red line(here, correlation coefficient (r) equals to 0.8143 when we
assigned the K as 1.25). b: Comparison of the lake’s annual depth (%) between the
numerical calculation (line) and the data (Black mark) recorded from 1976 to1989.
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Table 2. Annual Salt Budgets of Yanji Basin (10%)

1982B 1982 1983 1984 1985

Szz | 110.6 1102 95.0 93.7 942

Sze | 5.8 5.8 5.8 5.8 5.8

Sszx | -53.6 -59.8 -99.3 -122.0 -113

Spr | -23 23 -23 23 -2.3

ASp | 60.5 540 -0.8 -24.8 -153
) S and' Sgg referred to Chen Q.C.(1995) and Yi L.Z (1984).

Table 3. Annual Salt Budgets of Lake Bosten ( 10*)

1983 1984 1985
Rivers (Syg) * 86.2 353 342
Drainage (Srp) 44.9 32.4 28.2
Dust and Prec. (Sy,) 6.8 6.5 6.3
Groundwater (4S.q) 2.4 2.2 -1.9
Pump St. (S.p) -78.3  -100.7 -100.6
Export by reed (S;z)'™”| -0.8  -0.8 0.8
Remains (4S;) 56.4 295  -34.6

") 51.0 X 10" of salt into the lake in 1983, because of Huangshui
River was dredged;
") Sy 5 referred to data in 1983 from Yi L.Z (1984).

#F 2, 3% H3CEAMITARLEY U FRAM, FAT VHOESNIEZRLELLOT
HBD, ZZTHEZXEBLIEZNLEN Yanji Basin, Lake Bosten # &3, £7%. R IZ, fJI,
Gzt FTADERK, K HFLEW (Kongque river) . B (X E~FX NI ESEERT 5,
(7. DIFEBEAKOHEA, P iX. Pump station %, O (Others) i, # X M ROEEKIZ
EoTZOHMRICEREINDIESEET, ZhCLde. 2ot 2ES
& (Spr) BELE<. FEM 100 b UAIBTECE Y BRIEERE RELITRY, A
PHEY EIANDESEILVEN~OKHY (Bsr) N, L<IC 1983 FTIXERLEO 2
B EMLTWD, £/, MICERB T2 L. WA TH 2HBMAEZI (Ser) 206
DWARE N, EBAAOHEAK (Stp) KEETLZELEIPRDVEZV, MRLLOESD
BRECEDZHFEL TV D2 DML, Pump Station(SzA T, #1005 F> TH Y Wl
LOWMAESERBRELXRAB LTS Z LTS,

@ =%
th EBFIL 2000 ERKE 0 . R AT U OKEER 1~2 @K F U ARICHBELIZTD
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RRF VEOKIZ, I§ﬁ$3w§:bof@aiﬁ*gﬁfﬁéwﬁt6f~ﬁﬁ%
ERKEEERELEBELTNWS, 22T, ZOFEBERFOEESNFRHBICRRT VHiCE
DEIREBERETHIOVWTERT S, £, 1976 FLIK. EEAKLR EABHR
AR PEERBEROVEREL, Bk E - BREE, WIRER ST 1976 £
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Effect of human activity on salinization of the Lake Bosten in Xinjiang,China

Hideki NAGASHIMA, Zhao JING FENG* and He QINGT
Tokyo University of Fisheries,
*Xinjinang Institute of Ecology and Geography
tXinjiang Institute of Meteorological Research, China

Lake Bosten is located in Yanji Basin of Xinjiang in China. It is the biggest freshwater lake
inland China now, with 1002 km? in area. Also it provides very important water resource for the
extremely arid-zone of the central Asia. However, with the increasing of irrigation
lands in the basin and water requirement for the city in the lower reaches, the lake had
shrunk sharply, especially during 1980s; \moreover, it was reported by Yomiuri (Newspaper in
Japan) that more water would been taken out from the lake since 2000. To avoid the misfortune
experience such as the Lake Aral and Lop, it have suggested that the water balance of the lake
must be take care immediately. Accordingly, we have analyzed the water budgets in the Yanji
basin based on the data observed at the hydrological and meteorological stations, and made a
numerical model to simulate their changes for the future. The relative results had been reported in
some symposiums and academic forum. But as another feedback of the lake corresponding to the
people’s actions, water salinity had increased, it implies that the lake will become a salty lake
soon. Thus, it requires us to study on mechanism of the salt changes, and to predict the possible
changes about water salinity in the lake. It will be of much benefit to the development of fisheries,
as the lake is the habitat for the 24 species of fish which including the 4 native species (e.g.
Aspiorhynchus Laticeps etc.). The purpose of this study is to establish the models to predict the
changes of water, heat and salt in the lake, in order to using the water resources carefully and
effectively in future.

In this fiscal year, we develop a numerical model to forecast an annual variability of water
level of the lake. The result shows that the model gives a good prediction of the variation of water
depth (h) as shown in the Figure. By
using the model, we estimate effects of

the project started in fall, 2000. We 16.0 ; ; , .
also investigate the variation of salt 15.5 ‘\\ A Observation
trati in the lake f t A %_-—Calculation
concentration in e form the 150 - We—‘/' : ) %
historical data. The result shows that the )
salt concentration becomes high from 0.3 & 145 ¢
to 1.9 g/l since 1958 to 1982. This is 140 - ,/‘
: A
probably due to the human activity such 135
as making canals, irrigation facilities and 130 b} , N
§o on. 1976 1978 1980 1982 1984 1986 1988 1990
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