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Evaluation of water quality status in the main oasis agricultural areas of the Qaidam Basin, China

GUO Qing—bo, HUANG Yi-mei’, JTA Peng—hui, LI Hao—hao

(Key Laboratory of Plant Nutrition and Agri—environment in Northwest China, Ministry of Agriculture and Rural Affairs, College of Natural
Resource and Environment, Northwest A&F University, Yangling 712100, China)

Abstract: In order to understand the impact of agricultural planting on the regional water quality in the Qinghai—Tibet Plateau, 70 sampling
sites were set up in 9 typical villages and towns in the main oasis agricultural areas of the Qaidam Basin. Through field investigation and
sampling, indicators such as total phosphorus, nitrate nitrogen, chloride, sulfate, heavy metals, and pesticides in surface water and
groundwater were measured to analyze the influence of farming activities on surface water and groundwater. The comprehensive water
quality index of the surface water in the study area was 2.100. The comprehensive water quality was Class Il of the Surface Water
Environmental Quality Standard (GB 3838—2002). The comprehensive surface water quality of Gahai Town, Golmut Town, Golmud City,
and Dagele Township reached Class I . The concentrations of total phosphorus in Xiangride Town and Chahanwusu Town and the COD
concentration in the surface water of Delingha were inferior to Class V, with chloride, sulfate, and nitrate nitrogen exceeding the standards
at 20%, 6.67%, and 1.67% of the total sampling points, respectively. The comprehensive water quality index of groundwater was 2.300, and
the comprehensive water quality was Class I of the Groundwater Quality Standard (GB/T 14848—2017). The chloride concentrations in

Huaitutala Town, Dagele Township, and Chahanwusu Town and the sulfate concentration in Huaitutala Town were 2.83, 1.13, 1.07 times,
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and 1.92 times greater than the sanitary standard value of drinking water, respectively; thus, the water was not potable. The concentrations

of heavy metals and pesticides in the study area were extremely low. The concentrations of lead, copper, and arsenic were lower than the

standard limit for surface water and groundwater Class I . The concentrations of acetamiprid, chlorpyrifos, and abamectin in pesticides

were 0.01%~0.21%, 0.12%, and 0.93% of the standard values, respectively. The concentrations of total phosphorus and nitrate nitrogen in

the irrigation drainage increased by 37.80% and 24.43%, respectively. The water quality of the oasis agricultural area in the Qaidam Basin

is generally good, but agricultural farming activities will still have an impact on the regional water quality.

Keywords : oasis agricultural district; cultivated land; surface water; groundwater; water quality identification index; Qaidam Basin
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Table 1 Sampling towns and sampling point numbers in Qaidam Basin

ALK 35k £ Xt e s K G5 Hik g5 HR K S
Administrative regions Township Background number Inlet number Drainage number Groundwater number
PEAIG T [E=S TIE=cs S2 S1.83 S4~87 D1
PR3k At 4 S8 $10.S11 $9.812.S13 D2
ARS s2 S14.818 S15~817 D3
M IRAT £ N S24 $23 S19~822 D4
M IRARTAR S24 $25.827.529 $26.,528.530.831 D5
NI E — $34.835 $32.833.836.537 D6
#B2E B SR — $38.540.843 S39.541,842 544 D7.D8
7 H i S45.546 S47.848 S49~852 D9
S S 34 $53.855 854,556,859 $57.558.560 D10
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Figure 1 Position in the study area and the sampling point distribution
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Figure 2 Concentration distribution of main pollutants at different surface water sampling points
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Continued figure 2 Concentration distribution of main pollutants at different surface water sampling points
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mg- L7 AHBRE G 20K BB, 4 mH 8 40
AV B AIC T T 28K BRAA , B 0 3R K b o FRAE 1
0.14%~20.61% , KAEHE—2 537 .
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Table 2 Comprehensive water quality index of towns and villages in Qaidam Basin

EZ g A2 U T AN EE il B LR K BRI AL
Townships Dissolved oxygen coD Total phosphorus ~ Hexavalent chromium ~ Copper Zinc L,

oy 2.20 4.41 2.20 2.60 1.10 2.00 2.410
M il 2.60 4.21 3.60 2.90 1.10 2.00 2.710
ARHEEH 1.00 3.90 1.70 1.50 1.10 2.00 1.900
TR A 2.10 1.90 2.60 1.80 1.20 1.70 1.900
MR AT AR 1.70 1.60 3.40 1.60 1.10 2.00 1.900
Kk < 2.40 1.20 3.30 1.30 1.10 1.80 1.900
S INEE 1.50 1.60 4.01 2.10 1.10 1.90 2.010
F H s 2.50 1.60 6.03 2.00 1.20 1.50 2510
[SRREPIN - 2.30 2.00 2.60 2.60 1.10 1.80 2.100

Bt 2.10 1.90 3.40 2.20 1.10 2.00 2.100
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W 4 iR HF K 285G 7K B IR 48 B0 R B¢
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HAp o HATT AR,

MR K4S RAE A pH A R £ U I 4 R Y AT
B AT IR K BAERRE , PR3k tih B RA 1) £ Figg
T 5 AR I S A LA KA Sk b7 8 10 i R k4331 oy
A TR RO K T AR FR 7 250 me - L7 FRAE A9 2.83.1.13
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Table 3 Groundwater statistics of Qaidam Basin

Bzt an TR/ ME SN
Indexes Minimum value Maximum value
pH 7.50 8.07
SR E A/ (mg- L") 1.44 6.48
S/ (mg-L7") 71.93 707.18
iR E/ (mg- L") 67.24 479.68
35/ (pSeem™) 777 3127
B (pg- L) 12.57 132.16
B/ (ng-L") 0 0.46
B (pge L) 0 3.51

T ot 22 R RK
Average value Standard deviation Coefficient of variation
7.74 0.19 2.44%
3.42 1.61 46.94%
208.67 188.37 90.27%
179.88 157.92 87.79%
1347 745 55.27%
44.76 38.53 86.10%
0.05 0.14 265.74%
0.47 1.09 232.94%

T4 IR E L HEM T KK RIRRIEE

Table 4 Groundwater quality index of each township in Qaidam Basin

2! TR ER A Eiay] 7SN NI il B LR K BRI L
Townships Nitrate nitrogen Chloride Sulfate Hexavalent chromium Copper Zinc L,

o 5 Ay £ 2.80 2.40 2.80 1.20 1.00 1.30 1.900
PRk AL 2.70 7.02 6.42 1.10 1.10 4.61 3.831
ARHFEH 2.60 2.20 2.20 1.00 1.00 3.70 2.200
SR A 1.80 2.90 2.40 1.00 1.00 1.50 1.800
M IRARTAR 3.10 3.10 6.32 1.00 1.00 1.30 2.710
Kixih 2 1.70 431 2.80 1.00 1.00 1.50 2.110
SR 2.50 2.70 2.30 1.10 1.10 1.70 1.900
A H 2.60 2.80 2.70 1.00 1.00 3.20 2.200
[ SRREDIN 1.80 421 2.90 1.00 1.00 1.40 2.110

Hit 2.50 3.70 3.40 1.00 1.00 1.90 2.300
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HIE AR ML, S5 AN E 3 TR o 1SRN COD 7E 283 Bk
i I IS e A AR T 1.93% F116.429% 5 HL 5% i,
T A TR Fh 2R B TR R N SR AL 7 28 5 A b T R i
B TH i B S, 4 B T T 28.80% . 37.80% , 24.43%
33.06% F127.41%.

3 itig
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