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Table 0 The beginning year of the precipitation data series at each selected gauge station

Ejinaqi 1960 Dingxin 1955
Guaizihu 1960 Gaotai 1953

Mingin 1953 Linze 1967
Hailisu 1971 | Alashanyouqi | 1960
Jilantai 1955 Zhangye 1951
Linhe 1957 Minle 1958
Alashanzuoqi | 1953 Qilian 1957
Yinchuan 1951 Shandan 1953
Yongchang 1959
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Figure 1 The distribution of the gauge stations surrounding the Badanijilin Desert

Figure 2 The altitude of each selected gauge station surrounding the Badanijilin Desert
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Figure 3 The annual total precipitation distribution over the areas surrounding the Badanjilin Desert
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Table 1 Spatial statistical characteristics of the seasonal precipitations (mm) and their percentages (%) in annual total over the

areas surrounding the Badanjilin Desert

Seasonal and annual precipitations (mm) heioh Seasonal precipitation percentages (%)
eight
winter spring | summer autumn annual winter spring summer autumn
) 0.5 5.5 23.1 6.3 354 9.4 0.8 13.5 56.2 15.6
min
Guaizihu | Ejinaqi | Ejinaqi Ejinaqi Ejinaqi | Ejinaqi Qilian Hailisu Minle Dingxin
10.0 68.5 2573 76.0 403.5 27.9 4.6 20.3 67.9 23.6
max
Minle Minle Qilian Qilian Qilian Qilian Gaotai Minle Hailisu | Yongchang
. 3.6 20.0 78.1 25.6 128.1 14.5 2.1 16.6 60.9 19.0
median
Hailisu | Gaotai | Zhangye | Alashanyouqi | Zhangye | Linze | Yinchuan | Zhangye | Zhangye Linze
average 3.7 26.1 94.0 30.9 154.6 14.9 2.5 16.4 61.6 19.6
70
60 o Ejinagi W Guaiz ;M Jilantai
H Linhe | Yinch | Dingxin
50 ® Gaotai ® Mingi 1 Linze
® Zhangye = Hailis u Alashanyougi
40 = Alashanzuoqi w Shan Yongchang
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Figure 4 The seasonal variation of precipitation percentage in annual total at each gauge station surrounding the Badanjilin Desert
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Table 2 Spatial correlation coefficients in precipitation and its percentage against annual total between different seasons over the

areas surrounding the Badanijilin Desert

Precipitation Precipitation percentage in annual total
spring | summer | autumn | annual | height | spring | summer | autumn | height
winter 0.68 0.56 0.63 0.62 0.55 0.37 -0.35 -0.28 -0.03
spring 0.96 0.98 0.98 0.86 -0.80 0.19 0.28
summer 0.97 0.99 0.89 -0.67 -0.31
autumn 0.99 0.87 0.25
annual 0.89
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Figure 5 The relationships of each seasonal and annual total precipitation and each seasonal precipitation percentage in annual total

versus the altitude over the surrounding areas of the Badanjilin Desert
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Table 3 The correlation coefficients in the year-to-year variation of each seasonal or annual total precipitation between different

gauge stations in each sub-region surrounding the Badanjilin Desert: (a) East to the Desert; (b) Areas affected by Qilian Mountain.

(a)

winter | hailisu | jilantai | linhe | alashan | spring | hailisu | jilantai | linhe | alashan | summer | hailisu | jilantai | linhe | alashan

jilantai 0.02 jilantai 0.68 jilantai 0.68
linhe 0.57 0.54 linhe 0.63 0.81 linhe 0.45 0.46
alashan -0.02 0.48 0.40 alashan 0.81 0.83 0.82 alashan 0.58 0.68 0.53

yinchuan | 0.03 0.21 0.38 0.60 yinchuan | 0.61 0.72 0.77 0.80 yinchuan | 0.38 0.56 0.51

autumn | hailisu | jilantai | linhe | alashan | annual | hailisu | jilantai | linhe | alashan

jilantai 0.60 jilantai 0.72
linhe 0.57 0.69 linhe 0.50 0.52
alashan 0.58 0.77 0.58 alashan 0.68 0.68 0.60

yinchuan | 0.55 0.56 0.35 0.73 yinchuan | 0.36 0.52 0.57 0.61

(b)

winter | gaotai | linze | alashanyouqi | zhangye | minle | qgilian | shandan | yongchang
dingxin | 0.39 | 0.31 0.33 0.42 0.39 | 0.12 0.36 0.14
gaotai 0.73 0.41 0.71 0.58 | 0.17 0.65 0.41
linze 0.41 0.65 047 | 0.29 0.50 0.55
alashanyougqi 0.56 0.56 | 0.23 0.19 0.50
zhangye 0.56 | 0.23 0.69 0.40
minle 0.23 0.45 0.47
qilian 0.19 0.31
shandan 0.50

spring | gaotai | linze | alashanyouqi | zhangye | minle | gilian | shandan | yongchang
dingxin | 0.60 | 0.51 0.62 0.54 0.49 | 0.47 0.58 0.44
gaotai 0.89 0.83 0.89 0.70 | 0.51 0.85 0.70
linze 0.77 0.94 0.73 | 0.54 0.81 0.67
alashanyouqi 0.80 0.77 | 0.60 0.80 0.77




zhangye 081 | 061 | 086 0.74

minle 0.64 0.77 0.75
qilian 0.53 0.64
shandan 0.76
summer | gaotai | linze | alashanyouqi | zhangye | minle | gilian | shandan | yongchang
dingxin | 0.67 | 0.57 0.67 0.31 041 | 0.26 0.33 0.34
gaotai 0.82 0.60 0.59 0.54 | 0.44 0.54 0.42
linze 0.68 0.85 0.70 | 0.40 0.68 0.51
alashanyouqi 0.56 0.57 | 0.30 0.64 0.62
zhangye 0.81 | 0.50 0.77 0.60
minle 0.59 0.63 0.61
qilian 0.51 0.43
shandan 0.59
autumn | gaotai | linze | alashanyouqi | zhangye | minle | qilian | shandan | yongchang
dingxin | 0.79 | 0.69 0.54 0.49 0.52 | 0.28 0.51 0.51
gaotai 0.90 0.74 0.80 0.80 | 0.40 0.74 0.60
linze 0.80 0.90 0.85 | 0.54 0.84 0.72
alashanyouqi 0.80 0.80 | 0.47 0.81 0.64
zhangye 0.85 0.49 0.86 0.59
minle 0.65 0.87 0.74
qilian 0.63 0.66
shandan 0.78
annual | gaotai | linze | alashanyouqi | zhangye | minle | gilian | shandan | yongchang
dingxin | 0.65 | 0.55 0.56 0.42 039 | 0.23 0.36 0.25
gaotai 0.80 0.55 0.65 0.56 | 0.33 0.62 0.39
linze 0.64 0.90 0.64 | 0.30 0.73 0.38
alashanyouqi 0.59 047 | 0.33 0.68 0.46
zhangye 0.70 | 0.42 0.84 0.46
minle 0.57 0.62 0.45
qilian 0.54 0.43
shandan 0.58
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Table 3c The correlation coefficients in the year-to-year variation of each seasonal or annual total precipitation between different

gauge stations, spatially averaged respectively inside and outside each sub-region surrounding the Badanjilin Desert

winter | spring | summer | autumn | year
XN | 049 | 076 0.68 0.62 | 0.73
R4 | 011 | 035 0.19 038 | 0.19
PR EL | XN | 042 | 0.69 0.56 0.68 | 0.53
ARZEGEWIX | X4 | 015 | 0.52 0.18 045 | 0.21
EN)] XA | 030 | 0.61 0.31 0.57 | 029
XN | 032 | 075 0.54 0.60 | 0.58
SMXEN | 015 | 0.55 0.18 048 | 025
AX 024 | 058 0.32 0.53 | 0.34
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Table 6 The decadal variation during 1951-2005 of each seasonal or annual total precipitation for each sub-region surrounding the



Badanjilin Desert: (a) winter; (b) spring; (c) summer; (d) autumn; (e) annual.

# 4 1951-2005 4F[H] L) AP BT % 0> KBRS ZE LA P BIFKE (mm)
Table 4 Each seasonal or annual total precipitation averaged though each decade during 1951-2005 for each sub-region

surrounding the Badanijilin Desert (mm)

1950s | 1960s | 1970s | 1980s | 1990s | 2000s 1950s | 1960s | 1970s | 1980s | 1990s | 2000s
winter 7.7 3.9 3.6 5.0 49 5.1 winter 1.6 1.5 1.5 2.4 1.5 2.6
o spring 30.3 36.2 25.6 32.0 33.6 33.6 spring 11.7 19.8 13.2 20.5 19.1 21.7
Z summer | 1244 | 98.6 | 112.1 | 114.7 | 118.4 | 103.6 g summer | 73.5 | 615 | 758 | 619 | 70.2 60.8
X autumn | 27.8 359 45.1 30.9 30.7 | 478 autumn | 21.1 25.1 37.2 16.5 21.7 35.2
annual | 1902 | 174.6 | 186.5 | 182.5 | 187.6 | 190.1 annual | 108.0 | 107.9 | 127.6 | 101.2 | 112.6 120.2
winter 5.1 2.4 3.6 3.8 3.5 3.5 winter 1.0 0.3 0.4 0.4 0.6
7 | spring | 282 | 33.0 164 | 224 | 33.7 | 280 i spring 9.9 4.7 3.1 6.6 7.3
] | summer | 114.3 | 953 | 108.2 | 81.8 | 103.9 | 83.3 e summer 288 | 273 189 | 33.0 15.5
X | autumn | 30.5 356 | 359 | 262 | 263 | 387 éé autumn 7.1 9.3 4.5 8.8 6.1
annual | 1782 | 166.3 | 164.0 | 134.1 | 167.5 | 153.6 annual 46.8 | 41.6 | 268 | 4838 29.5
winter 6.3 3.0 3.1 3.9 3.8 4.0
spring | 28.1 31.1 19.7 | 25.1 29.6 | 282
® summer | 116.8 | 86.7 | 98.8 | 90.6 | 101.3 | 84.8
~ autumn | 28.2 | 31.6 | 37.7 | 255 | 263 | 395
annual | 179.3 | 152.4 | 159.4 | 1452 | 160.9 | 156.4
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Figure 7 The decadal variation during 1951-2005 of each seasonal precipitation percentage in annual total for each sub-region

surrounding the Badanijilin Desert: (a) winter; (b) spring; (c) summer; (d) autumn
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8a-c): HAAHRFM/KEA &I RI NG IR, HAFTATUT - Db i 59 & 3508 1 A7 B2l 90% 1) F
R, BT s 2R B K R T 8 AR a3k +4.1mm/decade; JLIR, &AZ=BK S I R ARE A
W1, 17 DA 12 NRBUAH OGS, by 4 Ak 3 @S5 B 90% ) F ARy, HoR
5 AR AP N EIATIMSEE FAE 1 ANEE R 90%K F KL, AR MK S ARV A 1 BT Ik (17 1)
# #A +0.34mm/decade ;. B . K T B OK R X B N FUE (4 i Ol -1.02mm/decade F
-0.81mm/decade), Hi (J5) #HAH 10 (12) MBI A pNESR, PR NS 8 B A i A8 R
JE 90%H) F RS X T AREROKEM S, A 11 MUSEEI N RIGES, PRk +2.62mm/decade,
R, XAEBHRTER A%, £ 77 Gl BKIoTik: B, RS ARG L i
JKEAEIT 35 kA B AKRESR, XROGER FEARILTHREENAE (LHLEES) BKENHE
B, WIER, K 8 h Rt A FRKEARNEAN RHE D T 0 &bl b, WA KA
ML AT 0L T

° Bil05e BlOG° Bl07

(b)

{ ‘«-"1()4;::\15 - |
-

2° RIOB® BA104° BLOS® B
|

(e)
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8 IR MR J A M DX R A e K B K R RC A/ 1971-2005 45 ) B AL a2 ) e A (B P L g ]
ARG, G R NER) ((a) FREEKE; (b) HFEMKE: (o) 2FEMKE; (d) HEFRKRIHE (o) &

7= fR KA

Figure 8 The spatial distribution of the general variation tendency during 1971-2005 of each seasonal or annual total precipitation

and each seasonal precipitation percentage in annual total over the surrounding areas of the Badanjilin Desert (The red circular dots

represent the increasing trends, and the blue ones decreasing): (a) winter precipitation; (b) summer precipitation; (c) annual total;

linear trend of precipitation
(mm/decade)

-6.30

-9.30 |

(d) spring precipitation percentage; (e) summer precipitation percentage.

4.5 | Trendsof seasonal precipitation percentagesversus
dltitude for gauge stations surrounding Badanijilin Desert

5
5 =25
=
=3
2 3
g
5
4 ¥
Pos
= O
. P = = -

. < winter  =spring «summer @ F ¥

£ =35 -
autumn -+ annual = « winter = spring
+ summer autumn
12 15 18 2 24 27 55 4 ' '
Altitude above sea level (km) 9.0 12.0 15.0 18.0 21.0 24.0 27.0

19 I F MR 5E Ji 3 DX 2 R i /K i J [ /K RE " RO A 1971-2005 4 1] 1 AR AR A A B IR R T IR - (a)

PR (b) BRZKEZTTHLAT.

Figure 9 The variation against the altitude of the general variation tendency during 1971-2005 of each seasonal or annual total

precipitation and each seasonal precipitation percentage in annual total within the surrounding areas of the Badanjilin Desert: (a)

seasonal or annual precipitation; (b) seasonal precipitation percentage.

I35 4K, EUPFE AR I AR S PTERREKCR (A RE ST B ST e i S KPR 2 ) 3
Akl (18l 8a-b, [ 9a), RIAFZFFE/KHYHE A BRI i 22K, 5= BRI i P Bk g i
AR/, FEHEORI BE W BRI e AR, i il i O 27 . S 2 KB A I AR, i3k
TSGR 5 2 B K R PR B B ), 32 2 B KR B IR, 3 22 M 7 R DL A e Va3, L
HOARMK . &y BRI AR S 0 25 R AT AR g it i L B W AT G . 3247 A FRK I3
Wi, AR AR AR 22 [A] A R B W A B A T A K K ) (&1 8c, 1] 9a).

AFZ X IR R BRI AL, AT AN 2 AL 250 DX 3 2 f K R R A A 354
NIEME: 2. N FERK RGBS AUE: PEIbSIX . PIRZ X R REDAE, A7 st i) & 2= K 1)
RIS CBRASE NS NS, ARG M E S SRR E AR I P E & X
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FOEL ) A 59 {5 (4 % K -1.01mm/decade F1-0.45mm/decade ), & P4 5 ] X FT 4 0 (X Ay 458 K (69 1F B
(+2.78mm/decade Fl+4.4mm/decade), WAL /&Ul, EFFE MREDEE M X 445 B K P 3E O 3 3 B4 55

TR

SN X R DX PR D iR o

K5 ESFEMRIDEE LR E T L EERKE . DK R RS Bl 35 4F2k  (1971-2005) R AR (L&A

(mm/decade): (a) F¥/K&; (b) FF/KECAI.

Table 5 The general variation tendency during 1971-2005 of each seasonal or annual total precipitation and each seasonal

precipitation percentage in annual total at each gauge station surrounding the Badanjilin Desert: (a) seasonal or annual precipitation;

(b) seasonal precipitation percentage

(a)
winter | spring | summer | autumn | annual winter | spring | summer | autumn annual
W Ejinaqi 0.09 1.52 -0.25 -0.61 0.74 Dingxin 0.28 1.41 0.70 -0.47 1.92
% Guaizihu 0.09 1.53 -3.34 -1.05 -2.76 Gaotai 1.36 2.47 -6.59 0.78 -1.98
] average 0.09 1.52 -1.79 -0.83 -1.01 Linze 0.75 2.12 -5.85 -1.89 -4.87
zit positive 2 2 0 0 1 Alashanyouqi | 0.00 1.93 0.89 0.92 3.74
x negative 0 0 2 2 1 i Zhangye 1.05 1.30 -5.41 -1.40 -4.46
Hailisu 0.65 4.92 9.39 -2.45 12.51 Jf Minle 1.31 7.78 -4.01 2.49 7.57
Jilantai -0.75 | 6.28 -6.28 1.24 0.50 D%[:’; Qilian -0.07 | 8.49 3.82 -2.55 9.70
s Linhe -0.19 | 5.26 1.19 -0.38 5.89 X Shandan 0.95 2.37 1.21 -1.57 2.95
¥ | Alashanzuoqi | -0.03 9.07 -0.84 0.77 8.98 Yongchang 0.37 4.64 8.62 -3.21 10.41
flﬁ Yinchuan -0.21 6.17 -9.29 -2.55 -5.89 average 0.67 3.61 -0.74 -0.77 2.78
R average -0.11 6.34 -1.16 -0.67 4.40 positive 8 9 5 3 6
positive 1 5 2 2 4 negative 1 0 4 6 3
negative 4 0 3 3 1 5N 5] Mingin 0.16 2.50 -1.32 -1.79 -0.45
average 0.34 4.10 -1.02 -0.81 2.62 positive 12 17 7 5 11
4X 22X
LA 5 8 0 0 1 negative 5 0 10 12 6
(b)
winter | spring | summer | autumn winter | spring | summer | autumn
Ejinaqi 0.1 3.6 -1.4 23 Dingxin 0.7 1.1 -1.4 -0.4
Guaizihu 0.5 4.0 -4.4 -0.1 Gaotai 1.3 2.7 -5.4 1.3
Zg average 0.3 3.8 -2.9 -1.2 Linze 0.9 2.4 -2.6 -0.7
positive 2 2 0 0 Alashanyougqi -0.1 1.0 -0.7 -0.2
negative 0 0 2 2 Zhangye 1.0 1.6 2.2 -0.4
Hailisu 0.3 1.7 0.7 -2.7 i Minle 0.3 1.7 2.2 0.1
Jilantai -0.8 4.8 5.1 1.1 ZxIX Qilian 0.0 1.7 -0.5 -1.1
Linhe -0.4 2.8 -1.7 -0.7 Shandan 0.5 0.7 -0.3 -0.9
M | Alashanzuoqi | -0.2 3.0 2.7 -0.1 Yongchang 0.1 1.4 1.2 2.6
X Yinchuan -0.1 3.0 -2.6 -0.2 average 0.5 1.6 -1.6 -0.5
average -0.3 3.1 2.3 -0.5 positive 7 9 1 2
positive 1 6 1 1 negative 2 0 8 7
negative 5 0 5 5 R#) Minqin 0.1 1.4 -14 -0.1
e positive 11 17 2 3 oK pibUR s 6 4 1 0
negative 6 0 15 14 average 0.2 23 -1.9 -0.6

PR R REOE L BF VAT 0.05 19 F AR, 2 (10 825 PEK1-24 0.1, P E Al P i 2 VE K 1 F R .
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FNZEATRE K B (AR AARAL, B P 5 MRV T3 S L X /K ZR T LA 35 4O IR R ARl 2 AR A
T BRI R INES, B K MR M ES (R 5b). 2= K BCATE SAE BTk
BIREAE, HohA 4 ANkl i 5 R 90%) F RS, MR K& —HE, PHIRZ X A m -G At F A,
Wi WY P b 2 X 2 2 9 KR R I K TG PR 3G OB Bl S AT AR L o B, R A il
+1.52mm/decade F1+3.8%/decade. &-ZE[/KBLANAL T ER 6 ANIISEL K FAEAR, Fog 11 /NI h 1EE
KB EH—FE, FUEFERIAEARNX, b 2220 FE AR I B 90%1 F 4% a6 4Nl
L F ARSI IR 8 S TR, BB R &IX, AR RS PR R 4 AN AW IR
SrDX, UL VG R 2R IX AR K AR B /K i —FF, 7RI 35 47 R Nkt ®h, RS R A+0.5%/decade;
7R B KON P /K B, Bk T VDB AR X R B0 W S sl N 3 A, AETL AR 73 X B D O 3
KA AR K B 7R 7y KRB RN, BR TS B S X AR X 23 0 1 ANt 35
EAAAN, HoAy 15 AN Sl FERRCAUFIE ZRAREL, ATl b ik 3 AN EME AL, HAy 14 MR 1
B, & XACERMEAR G UE, B P PRV X B R =1 K i S BT 35 APk
RS AN B

FAE K BCAENT 35 SER AR BB B AR AL 5 2 B K R B A A R 2 4, A AN
A (B 9a-b): A FKPIZERCAUA K AR ], LA AEEAR S a BEE W B0 R, AR %
KR AR A FA B BRI i oK, PO BT AT S 2 ek A Ul KRR, BEE SO, 2
7 R /K C A 10 /N WG S AR - S5 A W) R AN R T4 2, R IO AIURI B /K e (R 3 FER R IR A, 4R
T TEC AP 354 0 200 B4 T v 1T ) S0l 3T e 5 AR T ) S A B, R M BBy, AR R K
RGBS, oAU K] 2, SR E A P ARV P b Sk X A 2= [ K O A
KIS ok B R S TR
5) BENHEWRERDMXEKESREEERIEHFXR

EL Pl AR 10 b X % ZE AN A AR K B 5 AR R IR B AR G R B AU 2 (BR 6D 17 ANl
whih, & #FR. 2L KIUZED RAESHIA 14, 104 15, 10 F1 14 MR EON fufE, Hilid 0.1 &
FHACE t I A S RECPACE 1 AR GRZE. WD, Hgy 25 MhHME; X « K5
H B PATTEARIE LEMIX, %0 R A MG A . EZE, R RKE 5 R E Z=RIEIAH R ECh
e, HEEAHGN T ¢ gtk . . KE0nl 095 A ) =M S R E08 T « 6. X FR A
FHOGA IRV, B PH bRy Vo 0 e X 245 R [ /K et 8 B A 2 0 B 28 R B 959 (1971-2005
IR, AR ZERIEEAE 6. 7. 8 H AT S A& F4) 71 -0.02/decade, -0.04/decade, -0.04/decade
H1-0.03/decade, FAIEIL WE AT H 0.1 (9 F AR M HTHIZ, XRIFTAE R EPEIL T 52T 51X
IR K (KU J A AR F) — O 2272450,

% HTAE D NI KR R R KR )R OGO TP 3 AR BE JR 3 1 DX (1 2 1) 23 A7 AL 1]
BRZUFHE R BT, AR R BB (& 10a), (HHZEXHEABRBS (B 100D, ¥
WA AR 52 2 AR 2 P MRV R X A . B 2 AR R K R R e UM A ik Clin A L T ik
(RIS IEE Ll S XD B A W 2 o 2R U B2 2 XVHR ORI % bl 25 2= K LA ) () A OC R U 5 /MEE T T e A0,
X A8 A A S A T AR 25 0 5 2 XU PR R PRV 1 M X K R S R, 3K 7 )
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(a)

Variation of the correlation coefficients between the seasonal precipitations and East-Asian
Sumnier Monsoon index against the altitude in the Badanjilin Desert surrounding areas
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Vanation of the absolute correlation coefficients between the seasonal precipitations and East-
Astan Sunimer Monsoon index agams! the altitude in the Badanjilin Desert surrounding areas
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Figure 10 The variations against the altitude of the correlation coefficient (a) and it

annual total precipitation and the East-Asian Summer Monsoon Index within the

s absolute value (b) between the seasonal or

surrounding areas of the Badanjilin Desert

Ko LLPFH RIS I 5 357 [ At K B 2R B 7 AR B AR DG AR AL

Table 6 The correlation coefficient between the seasonal or annual total precipitation and the East-Asian Summer Monsoon Index at

each gauge station surrounding the Badanjilin Desert

X ek winter | spring | summer | autumn | year
[lip| Ejinaqi 0.11 0.02 -0.04 0.04 0.00
ZIX Guaizihu _ -0.15 | -0.19
Dingxin o011 | 001 | -0.19
003 | 039 | 005 [-032
i 004 | 009 | -034
Alashanyougqi 0.03 -0.24 -0.04
Z Zhangye -0.27 0.03 -0.31 0.00
X Minle -0.51 -0.01 -0.50 -0.15 -0.53
Qilian -0.19 | -0.06 -0.44 -0.09 -0.45
Shandan -0.12 | -0.07 -0.37 -0.13 -0.38
Yongchang -0.31 0.04 -0.37 -0.13 | -0.41
[N Mingin -0.13 -0.06 -0.10 0.01 -0.11
Hailisu -0.22 | -0.08 -0.11 -0.33 -0.21
VYo Jilantai 0.04 -0.09 0.06 0.02 0.03
AR Linhe -0.03 | -0.05 | -0.11 -0.10 | -0.15
X Alashanzuoqi | -0.22 | -0.11 -0.07 0.06 -0.10
Yinchuan -0.02 0.06 0.15 0.11 0.18

EAREA R REOE L A4 0.05 1) KRS, SR R h 0.1,

\

6) ERHFHRAUMXEERKESYVERKKR

ARFT A SR, Y0 A2 S BEK IR AN AR FIAL — R0 BB,
i, PR, PAEREE, AT IR,

14

(ERERP SRRV U TE S G IR L

R BN, WP ANEA S KB
KLl 2 R AT D o



HI, e A 2 A LA 3 P AN B T e i 2B 7 B3 30 b T 18 30 100 2 F B, B/ R B Al 2 02>
WAt U, YRR KR 2 A AR Bl SBR[, Vb AR Bt S 2 A T B KT B R 5 45 A%
W%, HIRE B SR NERAME, RN, BaIEZ, AR A R s KR
RO TR IR 2 2 5 K TR SRR IEAR OG0 ELPE S5 ARYD IS 10 55 b 4% 2 Rl A 4R K S 90 2R R UK ]
AR RBORE LA A T (36 8): &y F5 BK=ZF 17 AN vh o33 B 2 ANIIES ARG R B 15, &
FIE SO R B SO 2 s Fr Al I 2 K203 20 0.05 AT 0.1 1) t e R i AT R R 8 (3L 14
MDD B e, R L AERSN, by DR, 30 SOBHLHE Y MRV 1 R 5 b A B K
WA EEAEN T S16h, ASCEL TN 743 S bRk 5 b A AR 0] I AH 5% SR BB A =
FEMAARTE DL, SR, MRS B 5 b AR BT ) (KA B WS 5

f=]

F 8 MPFE R 1 5 T e AR K S VP AR BATIRAE 1953-2005 41 ()47 B AR AL IR A O R 5
Table 8 The correlation coefficient in the year-to-year variation during 1953-2005 between the seasonal or annual total precipitation

and dust storm frequency at each gauge station surrounding the Badanjilin Desert

73X W3 winter | spring | summer | autumn | year
YUY Ejinaqi -0.08 | 0.01 -0.30 -0.24 | -0.24
JeZIx Guaizihu -0.03 | -043 | -0.12 | -0.06 | -0.11
Dingxin -0.17 | -0.14 -0.08 -0.08 | -0.03
Gaotai -0.21 | -0.08 0.14 -0.31 0.10
Linze -0.27 | -0.16 -0.05 -0.10 | 0.30
. Alashanyouqi | 0.14 | -0.22 0.14 -0.23 0.14
FRIE L
Zhangye -0.16 | -0.01 -0.15 -0.15 0.08
S X
Minle -0.15 | -0.09 0.04 -0.23 0.09
Qilian -0.28 | 0.12 | DSF=0 | DSF=0 | -0.27
Shandan -0.06 | -0.14 0.04 -0.25 0.00
Yongchang -0.22 | -0.15 -0.26 -0.33 | -0.29
P Mingin -0.21 | -0.17 0.12 -0.25 | -0.04
Hailisu -0.15 | -0.24 -0.24 -0.25 | -0.28
o Jilantai 0.10 | -0.21 0.18 0.02 0.06
IR :
Linhe -0.06 | -0.04 -0.17 -0.23 | -0.13
{UIIES
Alashanzuoqi | -0.08 | -0.05 0.07 0.05 -0.02
Yinchuan -0.32 | -0.20 -0.06 -0.31 | -0.03
positive 2 2 7 2 6
Ll .
negative 15 15 9 14 11

e 1 DSF=0 FoR IR A ST 5 R 1 70 R A 0. 8 (AR SR KGR I B VEAKT 0.05 10 K, SRl &
FNEIKEN 0.1, A EBA IR PR 2 KPR R

1951-2005 contemporary relation 1951-2005 previous rain later dust storm

year | winter | spring | summer | autumn | winter | spring | summer | autumn
xibeiyuanqu | -0.20 | -0.06 | -0.24 -0.22 -0.16 -0.13 -0.11 0.07 -0.04
qilianshanqu | -0.25 | -0.04 | -0.23 -0.15 -0.32 -0.03 -0.33 0.06 -0.10
dongcequ 0.01 | -0.16 | -0.20 0.05 -0.18 -0.04 -0.09 0.04 -0.08
quanqu 0.04 | 0.07 | -0.19 0.04 0.06 -0.19 -0.20 0.10 0.11
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contemporary rain and precipitation revious rain later dust storm
1975-2005 porary preetp P

year | winter | spring | summer | autumn | winter | spring | summer | autumn

xibeiyuanqu | -0.26 | -0.19 | -0.51 -0.22 -0.10 -0.09 | -0.30 -0.03 0.07

qilianshanqu | 0.09 | -0.25 | -0.25 0.09 -0.21 -0.40 | -0.42 0.26 0.02
dongcequ -0.16 | -0.21 | -0.23 -0.17 -0.30 -0.24 | -0.24 -0.03 0.01
quanqu 0.05 | -0.29 | -0.25 0.04 -0.25 -0.42 | -0.34 0.19 0.06

4 G

AT X 1951-2005 S 8] (1 - W 7 AR RO ] — IR B B3 35 AR BE R 10 17 A5 B ol 135
H KM 2B RBEAT 0, BEAFH LR S50 1) EF35 AR uD 35 J 2 1 DX R K 1) 23 [ 73 A7 B g
SEHTE RN BEED B AR, BT, B MAFER KRB AR N, YEANE, Rl Iy
FIL, SEARE DX, B, URBONIRE, M K EIEOR, HIB IR 22 5 8k
NSRRI A A ARG IR A B 1 AR E. AR, BFSTDC N AR . IR 5 B It I B K
AP EAAM THEE,. KO FHEKRH, AR T2 B3R 2) EPF MDA
Bek KR R L R R O AR 1A 61.6%. 3) A Al B /K R s A A R A 5 2R 008 0 32k 1] ) s S 28 A el 35 AT
IRESE, WA EPE 5 AR VD S X R 73 B 4 3K, DA SARVDEE. O T R e
DX, o BRI B TR B U S A A L5 ) A 2 PR V0 R G X AR AR L DX, = T
PR MRUD BN R By RV RS X s DU Dy azg i TSt RBE L L JE 320 e X S5 AR AL 05 4R )
[Xo 4) 1950s | 2000s ({4 ANFEAC, P ARYEL L DA 73 XA P34 B KBt R BN HERR 0 - 4
HEAZM X . VBRI . ISEN X AP IYAEZRIX, X —HR 2 2 P Bk b m BRI it -2
ek K R B SERC AR I A AR BT AR L AR TR 5, 834 Ll 52 DO TP 5 AR b5 J i s XA AR G AR . 5) B2
P BRI JE 1 X R B /K S AE30E 35 4Pk (1971-2005 4F[A]) A5 WY RIG K s, X K EH 3 2k
THEFNAE OULEED, HEBRKEN TN KIEE N +4.1mm/decade; B X, FHFFH14
SRR IO, =R AR 4 XA K B R O3 EAG 25 TR L5 R
BRMIK A DTIR . 6) ELPF5 MR D Il a4 X% 2 S 4 B K i 24 B 2R 0 52 2 KR 3R a8 T A P K
Ko B RAFRKRS AR IE XSSO AR O] 2 I 5w BT &, REGEskiBU),
B RAE AR s 2R M B 2 RS B K ) G i DA g b Cns R Ll e ma XD o8 . 7) 30
BRI TP 35 PR 35 J S X 48 2 A e g B KR ) 0 2 A 5 3, R0 Bl e B b 2 R AR )
PRI AH LA AT W 5

IEWISCrR IR, AR ELPF 35 AR BT A5 03 D8 7 e A R AT AAE 5 0 DX AN )~ B4 AH G 3
BT LERE oL, PR HEN, . BEE, SO0 BT MRV R L R X K IR R G U b
K HWER, BT DRAE. 356, MRS TR R B i s 18] (AR G SR e, oF
FUX A AL I 2 TR B K A4 EAT M T 245 . K R BOKBCA, 2R T3 2 2K
RIMCAI, X ANEIR IARANE S AT R TR A ST o

S 3R
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FK 7 EPFERDE LA AR K 6-8 J] ARV ZE RARHUI A ¢ R 5L
Table 7 Correlation coefficients between each monthly precipitation at each gauge station surrounding the Badanjilin Desert and the monthly East-Asian Summer Monsoon
Index from June to August

F4%/KZE45 | Monsoon g3 ARIE LN X E#) BARIIX
A Index Ejinaqi | Guaizihu | Dingxin | Gaotai | Linze | Alashanyouqi | Zhangye | Minle | Qilian | Shandan | Yongchang | Minqgin | Hailisu | Jilantai | Linhe | Alashanzuoqi | Yinchuan
June 0.13 0.19 -0.02 0.01 -0.21 -0.35 0.21 0.04 -0.02 0.14 0.03 0.01 0.19 -0.03 0.06 0.00 0.06
12 July -0.01 -0.10 0.38 0.15 -I 0.22 0.20 -0.04 | -0.08 0.05 -0.01 -0.04 -0.13 0.15 0.03 0.04 -0.02
August 0.23 0.34 0.00 -0.09 | -0.13 -0.13 -0.07 -0.36 0.00 0.16 0.06 0.21 0.26 0.15 0.11 0.29
June 0.00 0.19 -0.09 -0.14 | -0.14 -0.15 -0.15 _I -0.17 -0.33 0.01 0.09 -0.10 -0.12
i 1 July 0.30 0.09 -0.01 -0.04 | -0.15 -0.02 -0.07 -0.04 | -0.04 -0.10 -0.22 0.03 -0.19 -0.05 0.06
August 0.14 0.21 -0.20 0.00 0.16 -0.03 -0.11 -0.14 | -0.04 0.01 0.06 0.00 -0.19 -0.08 -0.13 -0.10 -0.13
June 0.02 -0.14 -0.08 -0.09 | -0.15 -0.11 -0.12 -0.11 0.03 -0.03 -0.13 -0.22 -0.16 -0.22 -0.20 -0.37 0.03
2 July -0.12 -0.16 -0.20 -0.35 | -0.26 -0.05 -0.37 - 0.00 -0.13 -0.23 -0.19 -0.43 -0.06 -0.16 -0.15 -0.20
August 0.00 -0.40 -0.39 -0.40 -0.42 | -0.17 -0.31 -0.22 -0.14 -0.39 -0.04 0.09 -0.11 0.09
June -0.02 0.38 0.06 0.02 -0.11 0.10 -0.02 -0.07 | -0.01 -0.04 -0.06 0.05 -0.10 -0.03 -0.01 0.06 -0.08
3 July -0.11 0.07 -0.10 0.10 0.05 -0.02 0.02 -0.11 0.09 0.01 -0.10 -0.16 0.03 -0.03 -0.04 -0.12 -0.20
August -0.08 -0.08 | -0.11 0.10 -0.11 -0.15 | -0.05 -0.11 -0.08 0.11 0.10 0.16 0.16 0.10 0.11
June -0.14 -0.03 | -0.18 0.14 -0.04 -0.05 | -0.01 -0.13 0.11 0.07 0.09 0.22 - 0.04 0.16
§ 4 July 0.13 -0.05 | -0.11 -0.10 -0.03 -0.05 0.04 -0.05 -0.10 -0.09 0.36 0.17 0.05 0.09 0.19
August -0.15 0.09 -0.08 -0.18 | -0.44 -0.07 -0.20 -0.11 -0.16 -0.20 0.14 0.04 -0.06 0.08 -0.01 -0.07 0.10
June 0.08 0.13 0.10 0.11 0.27 0.17 0.19 0.20 0.09 0.13 0.16 0.12 0.13 0.02 0.04 0.09 0.13
5 July -0.10 0.03 0.06 0.07 0.18 0.06 0.16 0.03 -0.01 0.10 -0.02 0.03 -0.11 -0.12 -0.12 -0.19 -0.15
August 0.17 0.21 0.06 -0.08 | -0.07 -0.12 -0.05 0.02 -0.09 -0.08 0.02 -0.20 -0.35 -0.17 -0.14 -0.02
June 0.02 -0.08 -0.15 -0.15 | -0.15 -0.17 -0.15 -0.14 -0.20 -0.06
6 July -0.01 -0.04 0.01 -0.17 | -0.03 0.07 0.37 0.17 -0.04 0.00 0.17
" August -0.04 -0.41 -0.12 0.03 -0.18 0.01 -0.21 -0.02
= June 0.05 -0.23 -0.13 -0.18 0.04 0.10 -0.18 0.04
7 July 0.04 0.08 -0.04 0.01 0.03 -0.07 -0.08
August 0.00 -0.07 -0.03 -0.05 | -0.05 -0.03 -0.15 -0.36 | -0.14 -0.12 -0.23 0.12 -0.05
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June -0.05 -0.37 -0.15 -0.13 -0.17 -0.15 -0.14 -0.23 -I -0.09 -0.15 -0.10 -0.20 -0.18 -0.13 -0.14 -0.10
8 July -0.08 -0.16 -0.21 0.04 -0.34 -0.07 -0.15 -0.37 -0.20 -0.10 -0.10 -0.03 0.04 -0.12 -0.12 0.04
August -0.04 -0.20 -0.10 -0.08 -0.12 0.13 -0.09 -0.02 -0.15 -0.14 -0.01 0.05 -0.09 0.11 0.01 0.27 0.30
June 0.06 -0.07 -0.16 -0.07 -0.14 0.01 -0.02 -0.12 0.13 -0.11 -0.11 -0.04 -0.03 0.04 0.02 -0.05 -0.01
9 July 0.12 -0.04 0.01 -0.04 -0.01 -0.06 -0.11 -0.17 -0.18 -0.06 -0.06 0.04 - -0.06 -0.14 -0.01 0.06
August -0.09 -0.11 -0.04 0.04 -0.17 -0.04 0.01 -0.01 0.02 -0.09 -0.11 -0.10 -0.15 -0.04 0.16 -0.01 0.02
June 0.00 -0.06 0.01 -0.09 -0.08 -0.11 -0.06 -0.11 0.00 -0.10 0.05 0.07 -0.13 0.02 -0.16 0.10 0.07
% 10 July -0.01 -0.07 0.02 0.13 0.03 -0.03 0.18 0.10 -0.06 0.04 -0.02 0.08 0.01 0.11 -0.07 0.05 -0.03
August -0.02 -0.08 0.14 0.15 0.17 0.07 0.12 -0.10 -0.23 -0.12 0.04 -0.01 -0.41 -0.14 -0.35 -0.04 0.12
June 0.15 0.03 0.04 0.15 0.17 0.10 0.16 0.07 0.00 0.20 -0.09 0.09 -0.10 0.16 0.06 0.04 0.07

11 July -0.01 -0.08 -0.04 -0.17 -0.23 -0.05 -0.16 0.16 -0.01 -0.06 -0.07 -0.18 0.06 0.01 0.29
August 0.12 -0.08 0.19 _I 0.13 0.16 -0.06 -0.18 0.18 -0.07 0.19 0.22 0.21 0.24 0.13 0.00

i B ERSUREA G R B W2 K4 0.05 1 t K, 2R SOE I B K20 0.1 1 th 3, A (SR AT D X P A 2 2 PR A6

20




The regional differences and seasonal, yearly and decadal variations in

precipitation over the surrounding areas of the Badanjaran Desert

Li Wanyuan, Lv Shihua

(Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Regions, Chinese
Academy of Sciences, Lanzhou, China, 730000 )

Abstract

Based upon analyses on the East-Asian Summer Monsoon Index series during 1951-2005 and the monthly precipitation and dust
storm frequency series during the same period for 17 regular gauge stations surrounding the Badanjaran Desert, the following
conclusions have been disclosed: 1) The spatial distributions of precipitation over the surrounding areas of the Badanjaran Desert are
apparently affected by the topography, so that the lower-altitude regions lying closely on the Desert are occupied by the drier climate
with each seasonal and annual total precipitations being all less than other regions, but the higher-altitude regions farther to the
Desert have a wetter climate, especially in that the areas southwest to the Desert are affected by the Qilian Mountain, leading to their
seasonal and annual precipitation larger than other areas. Due to the dramatic change in altitude, the spatial variation magnitudes in
each seasonal and annual precipitations over the surrounding areas of the Desert are all up to above one order. 3) According to the
correlation coefficient in the year-to-year precipitation variation, the regional relation and the similarity in landforms between one
station and another, the surrounding areas of the Desert can be divided into four sub-regions, including a) the Northwestern boundary
sub-region, the closest to the Desert and with the lower altitude and the extremely dry climate, b) the Southwestern nearby sub-region
with satisfying soil moisture, which can also be named by the Qilian Mountain affecting sub-region due to the direct influence of the
Mountain, c) the Mingin area, located near and between the Badanjaran and Tenggeli Deserts, and d) the sub-region east to the Desert,
away from the Desert but with the landforms very similar to the surrounding areas of the Desert. 4) For each decade during
1950-2005, the large-to-small order in each average seasonal precipitation of the above-mentioned four sub-regions is the Qilian
Mountain affecting sub-region, the sub-region east to the Desert, the Minqin area, and the Northwestern boundary sub-region, in
which the altitude is varying also from high to low. As to the phases of the decadal variation during 1950-2005 in each seasonal
precipitation or its percentage in annual total, the Qilian Mountain affecting sub-region can best represent for the whole surrounding
areas of the Desert. 5) During the 35 years of 1971-2005, the precipitation over the surrounding areas of the Desert has an apparent
generally increasing tendency, which is more significant for the spring and winter precipitations, with the average spring tendency
reaching +4.1lmm/decade. In addition, the increasing magnitudes in the spring and annual precipitations are always larger but the
reducing magnitude in the summer precipitation is always smaller in the higher-altitude areas; and the increasing tendency in the
annual total precipitation for the whole surrounding areas of the Desert is mainly caused by the contribution from the Qilian
Mountain affecting sub-region. 6) Each seasonal and annual total precipitations are both increasing with the weakening East-Asian
Summer Monsoon Index over the surrounding areas of the Desert. Besides, the correlation coefficient between the East-Asian
Summer Monsoon Index and anyone of the winter, summer and annual total precipitations is apparently affected by the topography,
so that, the higher the altitude, the smaller the coefficient but the larger the absolute coefficient. The negative impact on precipitation
of the East-Asian Summer Monsoon Index is more significant over higher areas such as the Qilian Mountain affecting sub-region. 7)
The negative feedback on each other seems to be the major acting mechanism between each seasonal precipitation and the dust storm
frequency, which is hardly affected by the topography.

Key Words: Badanjaran Desert; Precipitation; Yearly and decadal variation; Topography; East-Asian Summer Monsoon Index; Dust

storm
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