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Abstract

Through analysis on the rainfall intensity, frequency and its spatial scale, together with the preci-
pitation amount, over the Badanjaran Desert’s southwestern border area, the following results
have been disclosed: 1) Each intensity grade of rainfall events happen most frequently (infre-
quently) and the precipitation amount resulting from them reaches the maximum (minimum) in
summer (winter), with their frequency and amount in spring being both equivalent to those in
autumn; Each season is always seeing a less frequency of heavier rainfall events; In winter the
precipitation amount due to heavier rainfall events is always smaller, but in spring, summer and
autumn, that due to rainfall events up to the Chinese traditionally-determined middle intensity
grade (10.1 - 17 mm-day-1) always reaches the largest of all. 2) In each season, rainfall events of
each intensity grade happen more frequently and the precipitation amount due to them becomes
larger at higher places, and especially in warmer seasons, heavy (light) rainfall events make a
larger (smaller) contribution over there. 3) In each season the rainfall events on a larger spatial
scale often happen more infrequently; The rainfall events on each scale occur most frequently (in-
frequently) in summer (winter), and their frequency in spring is equivalent to that in autumn; The
larger-scale (smaller-scale) rainfall events are more ready to happen in summer (winter and
spring); On average, the rainfall spatial scale reaches the largest (smallest) in summer (winter)
and it is larger in autumn than in spring. 4) The higher place is always more ready to become the
rainfall center in each season, for example, Minle, as the highest station, is much more possible to
act as that center. 5) The rainfall event whose center sees a higher grade of intensity always has a
larger spatial scale in each season, however, the large-scale and high-intensity-grade events sel-
dom occur, and especially winter can mainly see light rainfall events.
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Figure 1. Selected gauge stations over the Badanjaran Desert’s southwestern border area
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Table 1. Beginning year of the precipitation data at each selected gauge station
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Figure 2. Spatially-averaged seasonal and annual precipitation amounts due to each intensity-grade of rainfall events over
the Badanjaran Desert’s southwestern border area
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Figure 3. The seasonal and annual precipitation amounts due to each intensity-grade of rainfall events at each sta-
tion: (a) winter; (b) spring; (c) summer; (d) autumn; (e) annual (Stations are horizontally lined in the order from

the lowest to highest altitude)
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Figure 4. Spatially-averaged seasonal and annual frequencies of rainfall events of each intensity-grade over the
Badanjaran Desert’s southwestern border area

NN

=4

E 4. BfEHK

RARSETREFEREEFREKE TR

DOI: 10.12677/ccrl.2019.81001

SRR TR AR


https://doi.org/10.12677/ccrl.2019.81001

o ome B8R eIEF

=40 N i
) | ) - askfli sl BAkE BRE
= L oMl ot Ry alnE
= 30 =
ko E N . .
2 = mik# adirt 2kE allk
%50 E
e E X |
1.0 ;% 0.0 rﬂéag - R I
= | € & &S EEEEEE
oo L HRDE J—Lm%w% - ‘ Q&IQ@ Q«'«‘/o@ ¢>°@ S Q((\’\Qé\ S
0.1-0.9mm 1.0-2.0mm 2.1-3.0mm 3.1-4.0mm 4.1-5.0mm 5.1-6.0mm R »Q A Y Y oﬁ b\’ ,\w o o ’\NN’\?
[/ S (mm day?) [ /KR (mm day™)
(a) (®)
120
D4l mes o ail&F
10.0 50
z g
= 80 i @t mkE 8RS Z40 oM DEG DR slEE
= 60 S0 - ‘ )
. ® Bk =00t smks BRS%
W 40 % 2.0
i i
20 - ;ﬁé N < 1.0 %
00 i |§ Wﬁ% b ol Lol ke 0o EHME i%m& | ]l o] B o]
& & & & SIS CELCELELLELELSES
q@ 0“\ Ko Q@ ‘)Q@ Q“\ o“ q,c@ e@ S, « S ‘be@ K ST I R I
””””” ’\ ha ’L ”) ") STV LN £ 3 A £
S W T R RN R N A A R A QIN@'VN&J@‘J’
[ 71 i (mmday‘) [ K 5% 1 (mm dayt)
(© (d)

LEH usas 0RE algFE

@Ik Bt 8kE BRE

I | a%ﬂﬁﬂﬁfmé ol il _-,méma .

CCECLELEEE &
g@ Q@ Q@ RO Q@ & Q@ Q@ Qa o

S, 8 T T o T oS (S
RIRNMRVINN ARV NV RN O e
VS Y Y AY RO
3 o 69
[ K 3% (mm day™)
©

Figure 5. Seasonal and annual frequencies of rainfall events of each intensity-grade at each station: (a) winter; (b) spring; (c)
summer; (d) autumn; (e) annual (Stations are lined in the order from the lowest to highest altitude)
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Figure 6. Spatially-averaged seasonal and annual contribution to the total precipitation amount of each in-
tensity-grade of rainfall events over the Badanjaran Desert’s southwestern border area
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Figure 7. Seasonal and annual contribution to the total precipitation amount of each intensity-grade of rain-
fall events at each gauge station: (a) winter; (b) spring; (c) summer; (d) autumn; (e) annual (Stations are
lined in the order from the lowest to highest altitude)

7. BAERIRARMESESEREFERBEBKTRENTH: () £F; b) FF; o B
Z; (d) ”AF; (o) EENHEABHRMTEISHES)

DOI: 10.12677/ccrl.2019.81001 7 SR AR


https://doi.org/10.12677/ccrl.2019.81001

7t %

2.2.2. AN[E158 BE Rk 3o} S 550 B STk

P 8 2 Hh B PH 35 AR 55 7E i 5 5 0 B P P KT 45 R AN A AR B /K B IR IR P ik ARBHE, & 2B%
AKXF B KEBREITTIREEA S A HF, N 534K(0.1~0.9 mm-day )FIHF§(10.1~17 mm-day )%}
= Z TR 2 ROK, (A ARIHBIL 8%, X555 W B I = FH sk — 8 & Z 55 B Tk
mTHE =2, 2RI 25%~35%, 1~2 mm-day ' (/N RIS HEFWEATL R, (22 mmday ' BAE
FHBKTTRREME T H e =2 FFHRFIFRKTTIR(EZE 5% 0L |, AR =N 40%~50%) K, 24
JEMRIRSE 1~21 2.1~3 FI110.1~17 mm-day ', 2 mm-day” ' DA b %25 Bk PO STERERE 10% LR, PUZ
R HSR PR ST, R, KSR WA — R, EIRRHE; SRR A S0
WHITTER R B KBRS EME, FREWRRSN SERKTIRZ K. B2, SHREKN RS
AN AR IR AN [F] T 5 BB BTlk, B ARATUCRN N B 4T RS R AE R K%, (BBLT- 1 T 5 3 T4
BRRAEME, JEEEERETHRAREIE, —HE ARG LI,

<

~
o

;;60 oXE o FE BB

E50 g

HE ¥ x KE x2F

& 40

B

2 30

&

% 20 ]

8 10 C

° #
o ogggﬂﬂﬁﬁﬂsux
'»99 c"ve '»9’9 N;""Q '»""0 '»'Q"Q '»:\g »’q’g '\?9 '»”0 00 0 % 's,f"e &
OF A AT Y WY 67 7 AT @7 07 (N V NPT Y
MABE(mmdayy) > > V9

Figure 8. Spatially-averaged seasonal and annual contribution to the total frequency of each intensity-grade
of rainfall events over the Badanjaran Desert’s southwestern border area
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Figure 9. Seasonal and annual contribution to the total frequency of each intensity-grade of rainfall events at each gauge
station: (a;.,) winter; (b) spring; (c) summer; (d) autumn; (e) annual (Stations are lined in the order from the lowest to highest

altitude)
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Figure 10. Spatially-averaged seasonal percentages among the annual total precipitation amount due to each intensity-grade
of rainfall events over the Badanjaran Desert’s southwestern border area
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Figure 11. Seasonal percentages among the annual total precipitation amount due to each intensity-grade of rainfall events at
each station: (a) winter; (b) spring; (c) summer; (d) autumn (Stations are lined horizontally in the order from the lowest to

highest altitude)
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Figure 12. Spatially-averaged seasonal percentages among the annual total frequency of each intensity-grade of rainfall
events over the Badanjaran Desert’s southwestern border area
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Figure 13. Seasonal percentages among the annual total frequency of each intensity-grade of rainfall events at each station:
(a) winter; (b) spring; (c) summer; (d) autumn (Stations are horizontally lined in the order from the lowest to highest altitude)
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Figure 14. Comparison of the spatially-averaged seasonal percentage among the annual total frequency against that among
the annual total precipitation amount due to each intensity-grade of rainfall events over the Badanjaran Desert’s southwestern

border area

E 14. BAEMIIEARSEREERKSUR MM EE & T FHE B8

24. BEKER(ZEIRE)RHAFTHEK

ARRIRG TR EAKVEE AR BREBORL BUM B R H AT W R 8 T [ KRR
FFHe ) A 0t 1 B80E SO 12 H R ASUR G S BUR B/ T Bl (2 1R RURE )« P /K AR 2R AR A AN R B
FERE R EMBEADIR L, FEATEHEEA —ERZFE AR . B 15 TR, P MG 2 R 22K
WP 2 B R ROR, IR, AR, KNS & ZFFEOZX KN EERTIRGHZ R REH
Ko

DOI: 10.12677/ccrl.2019.81001 11 SR AR


https://doi.org/10.12677/ccrl.2019.81001

E{
w77
7
3
29 -
2.8 T
e=s =g PES

Figure 15. Seasonality of the rainfall event’s average spatial scale (measured by the average number of sta-
tions having encountered rainfall on the same day) over the Badanjaran Desert’s southwestern border area
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Figure 16. Seasonal or annual variation of the rainfall frequentness with its spatial scale over the Badanja-
ran Desert’s southwestern border area
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Figure 17. Seasonal percentages among the annual total frequency of rainfall events on each spatial scale
(the integer in the legend is the number of stations having encountered rainfall on the same day) over the
Badanjaran Desert’s southwestern border area
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Figure 18. Seasonal frequentness of each station’s becoming the rainfall center over the Badanjaran Desert’s southwestern
border area (Stations are horizontally lined in the order from the lowest to highest altitude)
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Figure 19. Seasonal rainfall frequentness distribution against the rainfall center intensity grade over the Badanjaran Desert’s
southwestern border area

E 19. BAEMIDRARSETRKFILEENNE S

DOI: 10.12677/ccrl.2019.81001 13 SR AR


https://doi.org/10.12677/ccrl.2019.81001

— S, MOKTEES, S EBREKNR AR RAETR S, B OB R . T8
NP LB BE BE K VSRR AR AL, DURREREOK A /N RSB ROR B, RiE R A H 1~4 A5 F
K, JEETREH 5~8 MNEEA FEK o 4 20(a) 1 20(b)73 5145 H 45 Z5 5 Pl RRE Bk Ao i BE AR 20 AT
B2 RS R [ [ 7K B O A AR BB B K R A3 K T R B I K TN IR K, AR AR 55 B 7K AR B e 1t
AINFNERIRE K, WU, FRAKTEREROR, Hht A AR R B K IR AT R (B T BE )RR, T R AR S5 B K (1)
B AR /N o BRI &, % 2 KEH B K A i AR 5 B K R A dze /N T/ INE BB K, Z2BERTE 1 M
R, 5. KZE, KEEEKTOEE AN 1.1~2 mmday ' FIRZEWE RN T/NEEBEK, BTEER LG
F—F, RN T D RAERIR(AZE 1.1 mmday ' BAE, F. 2. KZE 3.1 mmday ' BLE)FEKSRT
B, KIGH K SRR T EE KT/ MERE K P 0EREHN 1.1~3 mmday ' FISRLNEHT 3~9
B, R B KE, LR 4.1~10 mm-day ' FISRERLN G FH I 2~0 £, N R UL B RAER B S
BEERK1IANES.

Iy A
20 50
o fTAEREE
7 ° 40
g o 5-8ukEHT A =
g% g o HRE
= & 1-435FE A R 30
B 50 ) o 5-8¥kEHA T
: w §
g 5 520 ° & 1-4¥5FEIN AT
® 30 o iy o
12(’ 20 0 # 10 o g o o ° g
4 & 0 45 0O o o
o R o o
10 a o o 0 A A R R R & % g g
A o
0 IS B 8 = PRI IR I A S N - B T S TP < )
011 112 213 314 415 516 617 S R RIgRe g gned
&K A 3R BE (mm day?) Pk o038 BE (mm day?)
(a) (b)
50 | & 50 | &
45 o T RE o FrERE
40 o 5-8Y RN AT 40 o 5-8¥; FIR A
<35 3 o =
S > LSRR . L
£ 2 )
2 oy o
g 20 ° ¥ 2
=2 15 a =2 a
R o g °
a
= 10 55 o0 o4 . ° 10 ] o o
5 o B 8§ o o o 2 o o O o g . % o o g4
0o " SIS D S S S S o Lo 583 3 28 s oo
N DD O 0N DO DD DS S
AR NN S AR I N I I I N N I I N
S M A W AY o q,y'»@ywvwh&y%%&ﬁ
Bk B0 3R (mm day?) P&k L 3R BE (mm day™)
© (d)

Figure 20. Seasonal frequentness distributions of rainfall events on different spatial scales against the rainfall center intensi-
ty grade over the Badanjaran Desert’s southwestern border area: (a) winter; (b) spring; (¢) summer; (d) autumn (There are
three spatial scales respectively covering 1 -4, 5 - 8 and 1 - 8 stations)
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Figure 21. Seasonal variations of the average rainfall spatial scale with the rainfall center inten-
sity grade over the Badanjaran Desert’s southwestern border area
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