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1 5
Table 1  General condiion of five obsewvation sies
(m) (mm) (C)
Grassland type Experimental area Altitude Soil type Precipitation Teanperature
Alpine seppe Tianshengjuan 3445 Alpine steppe soil »22 -3
Mount ain meadow Huigouliang 3 Subalpine shrubby meadow soil 300~ 300 0~ - 54
2 ~ 4
M ountain meadow steppe Niuxindun 930 Mountain dark chestnut soil 370~ 450 0
Mountain steppe Machangtan 278 Mountain chestnut soil 2600~ #1 0.2- 21
>
Mount airr desert grassland Zhulongguan 2801 Mountain brown calei ¢ soil B37 3.6
« »

Note: Annual average precipiation and temperature were quoted from assembly report of animal hushandry divsions in Sunan Yugur Automomous County of

Gansu Province.

2

Table 2 Main grassland types and constitutes of the obsewation sies

Grassland type

Community predominant vegetation

(Stipa purpurea )
Alpine seppe splendens)

( Dasphora fruticosa)

Poly i
Mountain meadow ( oy gontm blvlparwn)

tataricus) ( Saussurea j aponica )

(Stipa grandis )

Stell hamaejasme
Mountain meadow steppe . ( ellaa chamacjasme)
inebrians)

(Stipa sarettana var. krylovii)

(Stipa aliena)
( Potentilla bffurca)

(Kobresia capillifolia)

(Anewrolepidium dasystachys)

( Carex spp. ) (Poa annua) (Achnat haum

( Elymus nutans)

(Carex atrgfusca subst. minor)
( Thdictrum przewd skii ) ( Viola yedoensis )

( Leontopodium leont @ odioides )

(Aster

(Agreyron cristatum)

( Juncus przewalskii) (Anagphalis lactedl ) (Achnat herum

(Stipa brevjflora) ( Potentilla multicaulis)

Mountain steppe ( Thermopsis lanceolata ) ( Iris loczyi) (Allium polyrhizum )
(Artemisia dalarlamae) ( Psathyrostachys Kronenburgii) (Salsola
Mount airr desert grassland laricffolia)
2.3
FAO P-M Miaosoft Excel 2003 ; SPSS
L 11.5
; SASS. 1
Cn X ¥y X p’s X s = a
0.408 A(R.— G) + (e:= ed)
IE = (T + 273)
- A+ Y(1+ Cax W) 3
(2 3.1
L (MJ/kg); E 2004
(mm/h); A 3 ,

(kPa/ ‘C); R, My (m?* h) ) 6

M3/ (m?+ b)) ¥ (kPa/ C); C,
Ca lh 1d ;
Hy (m/s); es ea

(P=0.205> 0. 001) ;
(P= 0.000< 0.001),

, « 2 0.05

« ”»
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2004 (mm)
Table 3 Precipitation during growing season and is location in 2004 of five experimental areas
4 5 6 7 8 9 10
Grassland type Apr. M ay Jure July Aug. Sep. Od. Total
. 2.9 31. 66 31. 44 75.6 45.8 19. 4 6.5 213.3
Alpine steppe
. - - 5.4 95.7 74.0 40.8 12.8 215.7
Mountain meadow
. 8.8 4.7 4.8 86. 1 56.3 28. 4 4.2 273.3
Mountain meadow steppe
. 6.1 S1.5 2.9 81.2 35.0 24. 4 3.8 24.9
Mount ain steppe
Mountairr desert grasdand 2.11 4.5 2.0 41.2 29.2 7.0 2.5 129.5
(4,
2 2
4

Table 4 Regression equation of soil water content and precipiation

Grasshnd type Regression equation Correlation cne‘ff]?cient Standard error of estimate
Alpine steppe y= 0.1197x + 9. 0837 0.947" 1.02
Mountain meadow y = 0.09%x + 34.583 0.9156" 1.59
Mount ain meadow s eppe y= 0.0768x + 14.056 0.9126" 1.09
Mountain steppe y= 0.0492x + 10.316 0. 890" 0.71
Mountair desert grassland y = 0.0849x + 4. 7037 0.9119° 0.63
ty % % P< 0.0l
Note: y, Soil moisture content; x , Precipitation; * P< 0. Ol.
3.2
ASCE- PM ,
5 > >
7.9453 mm/d, 6. 0924 3.3
mm/ d, , 2004
>
8 )
>
0~ 10 an (
5, (P< , ,
0.05), — \ 6 .
> 5 > >
10~ 20 em ) ,
( ), 0~ 20 an , 7 8
, 10C ,
» » >
20~ 40 cm , 7
(P> 0.05). H 8 1.03C~ 2,04C, 7
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0.87% ~ 3.72%,

7 8 ,

5

Table 5 Relation simulation of potential evapoiranspiration and soil water content

(o) x y
an
. . Correlation Correlation .
Soil hyer Grassland type Fited auve welficient coefficient Standard error
Alpine seppe y= 2.7616x — 2 2296 0. 6412 0. 007" 0.2
Mountain meadow y = 2.8006x + 33.251 0.5974 0. 7729 1.33
0~ 10 Mountain meadow steppe y= 2.88x — Q4516 0. 5875 0. 7665 1.07
Mountain steppe y= 2. 12x - 2. 6337 0. 6020 0. 7759 0.77
Mount airr desert grassland y= 1.778x - 8 123 0. 6436 0. 8022" 0.5
Alpine seppe y= 1. 8943x + 22743 0. 6213 0. 7882 0. 66
Mountain meadow y= 1. 0764x + 42. 849 0. 4063 0.6374 0.75
10~ 20 Mount ain meadow steppe y= 1422lx + 8 7459 0.5751 0. 7584 0.5
Mountain steppe y= 1L 12%x + 4 176 0.5%3 0. 7709 0.4
Mount airr desert grassland y= 0.857x + 03938 0. 6024 0. 7762 0.31
Alpine steppe y= 1.0391x + G 5472 0. 4401 0. 6634 0.52
Mountain meadow y= 2.3412x + 28. 446 0.5552 0. 7451 1.21
20~ 40 Mount ain meadow steppe y= 1.5%73x + 8 5211 0. 5207 0. 7216 0. 67
Mountain steppe y = 0.489x+ 8.3036 0. 4617 0.67% 0.23
Mount airr desert grassland y = 0.4053x + 3 6927 0. 3260 0. 5710 1.05
Alpine seppe y= 0.268x + 8 9588 0. 1087 0. 3297 1.36
Mountain meadow y= 0.3959x + 35.7 0.2008 0. 4580 2.05
40~ &0 Mountain meadow steppe y= 1.53%x + 7.5797 0.59%4 0. 7684 1.77
Mountain steppe y= 0.4901x + 9 2318 0. 3839 0. 6236 1.1
Mount airr desert grassland y= 0.068x + 4 6631 0.0431 0.2076 0.8
Ly L X ,* P< 0.05
Note: y, Soil moisture content; x, Potential evapotranspiration; * P< 0.05.
2
5 0~ 40 an ,
e 79. 4% , 40 an
()
2 : 55.9%
3
2 0~ 40 cm
<
£ , 40 an
Nod laf X
4]) FrusH LA 6] R 7)1 R0 8J1 RAT 9J1 RAT10J] R4
Harly  Early Early Early Early Early Early
-5 Apr. May June July Aug. Sep. Oct. 3.4
B il Time
—— 11 Hih 5% fyf Mountain meadow 2004
—=— (/| i 2[5 Mountain steppe 2 8
—— [y Hh 1Y o] 1% )5{ Mountain meadow steppe
—x— F JE B JE Alpine steppe
—x— 11 3% 4% B R Mountain-desert grassland ’
, 10. 6928 0. 8614 C,
1 o
, 6. 4233 £0. 5107 C
Fig.1 Airtemperature change of different types of

grassland in, the growing season
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+ 3 E Soil tempreture(C)

(41. 8 %£10. 7722%)
3 .7
7 ; ;
27 ,

40 kfy 5]y k4T 6] kg 7)1 BAU 8J1 RAU 9] A 10)] kAT

Early Early Early Early Early Early Early
Apr. May June July Aug. Sep. Oct.

7] Time

——[] i 7% i% B J2 Mountain-desert grassland
—=— [ }h i 5 Mountain steppe

—&— 1| 3 4% f) 41 )50 Mountain meadow steppe
—%— FJEE JH Alpine steppe

—*— || #h 1} fy) Mountain meadow

2
Fig. 2 Dynamic change of soil temperature of

five types of grassland in the growing season

?
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FH %} IE E Relative humidity(%)

0 1 1 L 1 1 L 1 1 L 1 1 L 1 L

4J1 k47 5J) kAT 6J) RAY 7)1 B0 81 kAU 9J]1 RAT 10)]) R
Early Early Early Early Early Early Early
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—m— 1 #h 4t )5 Mountain steppe
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—%— 1 3% L1 )i Alpine steppe

—x— 111 b % 9% 5[5 Mountain-desert grassland

, 0~ 20 cm s ;
40~ 60 cm ] , T,
0~ 60 Fig.3 Dynamic change of air relative humidity
om ’ of five types of grassland
’ ’ ’ (6, 0~20am ,
3.5
2004 5 20~ 40 e¢m
3 ,
5. 13 £10. 4296% 0. 4661 0. 354 0. 3913 0.
(50. 82£9. 6118%) (49,5t 4423 0.4872 ;
10. 009% ) (48.85 +9.9376% )
6

Table 6  Carelativity of relative humidity and soil water content

(em) R R
Grasshnd type Soil layer Correlat ivity Correlation coefficient Correlation coefficient
0~ 10 y= 0. 1904 - 9 0. 4560 0.6753
Alpine steppe 10~ 20 y= 0. 2%x 3 0. 4500 0. 6708
0~ 10 y= 11 793¢ 0 3 0.4417 0. 6646
Mountain meadow 10~ 20 y= 2. 5632 %™ 0.4281 0. 6543
0~ 10 y= 0. 4765x 03 0.4312 0.6%7
Mountain meadow steppe 10~ 20 y= 2. 8077x * 408 0. 3405 0.5835
0~ 10 y= 2. 3626x 0 421 0.9%7 0. 9983
Mountain seppe 10~ 20 y= 1 1723 0 5129 0. 6637 0. 8147
0~ 10 y=0. 81520 04« 0. 5411 0. 7356
Mountairr desert grassland 10~ 20 y= 3. 6675e0-015% 0.4191 0. 6474

Ty , X

Note: -y, Soil moisture-content; x, Relative humidity.
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4
Fig.4 Dynamic change of wind speed of the different

type grassland in growing season
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Influence of meteorological factors on the dynamic changes of soil moisture of
natural grasdand in the northern slopes of the Mountains Qilian

HUANG De qing' >, YU Lan®, ZHANG Yao sheng” , ZHAO Xir quan’
(1. Northwest Institute  Plateaw Biology, Chinese Academy of Sciences/Key Laboratory ¢ Adgptation and Evolution
o Plateauw Biota, Xining, (Qinghai 810001, China; 2. Degariment ¢ Chemisiry and Technology, Guilin Normd College,
Guilin, Guangxi 541002, China; 3. School of Basic Medicine Science, Guilin Medical College, Guilin, Guangxi 541004, China)

Abstract: We conducted a field study by regression and correlation analysis to examine the relationships between

soil moisture and meteorological fadors for five kinds of grassland in the northern slopes of the Mountains Qilian; and soil

moisture was collected from the study site along with synchronous meteorological data in 2004 for analysis. The results

showed that (1) Dynamic change of soil moisture was determined by precipitation and its seasonal distribution, and re

gression equation between precipitation and soil moisture were set up. (2) The potential evapotranspiration of five types

of grassland was analysed based on ASCE-PM model. The relationship between potential evapotranspiration and soil mois-

ture in O~ 20 cm soil layer was significant( P < 0. 05) . But there was no correlation between potential evapotranspiration

and other soil layers. (3) Air temperature, soil temperdaure, relative humidity and near ground wind speed exert an irr

fluence on soil moisture, and the responses of soil moisture to these factors were descending along the soil layer depth.

Keywords: meteorological factor; natural grassland; potential evapotranspiration; soil moisture content; Mountains

Qiljan



