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Abstract

Based on the latest grid cloud water data of ERA5 in the European Center and the data of low ve-
getation leaf area index (0.25 x 0.25 degrees), the change sensing characteristics of air cloud wa-
ter resources in Central Asia from 1980 to 2019 are analyzed, and the vegetation distribution
characteristics of Central Asia are analyzed using the remote sensing data of low vegetation leaf
area index satellite. The study shows that the content of cloud water in the air in this area is de-
creasing year by year, the content of liquid water is decreasing obviously, and the content of in-
ter-month cloud water is uneven, of which the highest content of liquid water in November, the
lowest in February, the inter-month distribution of ice water content is a single trend, the largest
in January, the least in August; The content of ice water is mainly concentrated between 500~300
hPa, and the most of the liquid water content is below 500 hPa; The cloud water content is rich in
the area which corresponds well to the large value area of low vegetation leaf area index.
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1. 5|15

Tl H A Ik, AEKIEFES D)3 AR f2, 8% 2012 45, %1 130a 28k FHE 0.85°C
[1]o Pl e B i T A BRoP 357K [2] 0 Fp BB 5 A Hp T X R Jg 522+ R A%, BRKR > KRR
=, MR ERIENES, X ER A BUK[3] [4]. BraE IR E C—ar—B% T KB
WS A Sk B, TR ) o S R I B MR . 1956~2005 4F LUK B iR i %y 0.28°C-10a Y, 54
BN — 8 FISEARRE T 5 R Bk BB A S BT [5] [6]. BEE SRRIRMTHE, 51T
HRE B X UK ) AR S (S i, TRORD TiE =2 —, KEETPERS, i LiZhX 3%y, hE
REE R, T RAEKEE BRI EINE KA, SHWEKIER T ERNETFIRE.

HH FARAT o AR 2SR B AR R UE A ORI HELE Vast 25 &5 b 8 &« S Ui AR Ak 2 b T BT 18 55 1 L ] 1)
A, R RO e SRR A I A E L FI%% )7 .

AR, A X 51 A B AR W &, H S B TR BRI A TR T R, (HA0k. BT
M RSV AN B AR S LA I T B s R R I B b R E SR Y “ 220 2 BRI RN
X A ety >k 7 ARCR IR R L& . DRI 5T 1 e e LT 3R b X 25 7K AR AR 5 R A 7 5 17 VO T
S 5K e ks A R I 3 S

AT AR RO 2 /K B 2 R AR MR 7 T J 7 KA 9T, MBS FIA CloudSat W& F1 CALIPSO Tk
A7 i DARDAR  Hidf o 2 5 P AL kb X VK 2 & A R IR K AR 1 i A RRAEEAT T 0 #r, RIK = A B
EIZEAT AL 0 A [7]5 5K /NS SR 55 18 525 /5 (NASA) 2 B85 45 70 A 7 3R 3 3T 58— Kl X 2= Rl
AKIIN A RFAE, R X 2= K BRIl iR 5 (8] X% % 5548 Hh rf B T3 82 2K B 0 R4k
YR [9]: W RAESE R I wh B R L B iR 2 b 2 0 F P IS /K 8 1 L R R A AL Y B K [10]
[11] [12], “P380KoK & 26 h) 3 B 40 A 0 il X 3 B Z s X e K 2 S S A R AH o 5 4
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Rt DX HIRIT T o BRI 5 ARV DR R AU — RS R bR, FEHLBR B R G R AR ST BE BN UK U
R EIEEEEER, REWURIEIs &, 28, o5 2KEEE)NZ L, HRe R
FRAERAN T KT 2 R 120, 2 S /KB AR AR /NG B AR FE I 8] A A IR R 2 5%,
BEAE B A8 2 K BRI AR R IRIXERE s A SORE v FEL 7 588 G 1 30 B S b X 23 7 R 2 R AE B B I H T 4 1
PR i 75 0 PR - TR AR 800 A R A R AR R B M i ¢, PR L I FT i X (R e 2 A LR 2
ZOKBHEARA Z TR SRIR I, ANy — R BV S BRI SRS = o 10 A bt X 3t 2 A AR (R 25 O
PR, IR ER I ¢ B TR RS AT P B .

2. MEXEHR

—RE, ORI AP IE. W\pER, EHORERL BB, BT, LK INME,
R S HFRY IV 2t T i L DAy e ) 5 A G L S B e T L FE A (X, B B2 35°~55° A AR 48 50°~85° Z [f].
XA RO K B AR, S A R, B D, BT, X2, JT B
RIS, 55 FECEMFEEA (LD L PDEA) R R AR SR 59 1 X 38—, D9 S 2R (i ol R
PET R ECE TR, XA 22 50 2 By, 2 a7 bz, O EAT B AT 0y
AT BEEAE 1.
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Figure 1. Satellite image of central Asia
1 hItXDEHXKE

3. HERFSEE

R KRR IR T KA RS KR E S KSR, BATEESHER EA B 5000, X
B RES, SREKEZDERZIME. REMBATE S DR MAREGRAER. =A%
IR, A3 WAK. WOK. WOKIBEESGEMNE K ANFEHLXFAFRE K =R 1 = KR EA R K
Z5, Wl 2 MO PRI ZE G A AT VAL, s e A AR AR, 8 SR A T T
RN WS A FIHA o LA [ P BRI 1 0 5 [ (1 2 7K 25 R FLstt o T 38 T T AR R O I 50 4
F T WM A0 ERAB OBk s = /K BB AR T AR 4R 209 RE(0.25° % 0.25°), R&iit4#r 1980~2019
SRR X 2 22 7K B YR AR ACARFAE 5 R AR e P TR AR 5 T 0 S ) o A Sk ETIIE F I b X 4 7
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A fE Dl — P 2.
3.1. #HR

A i ) ERE A R AR PR 0 (ECMWF) ERAS-Land T 2 ERES 8R4, 2510 0 #5504 0.25°
x 0.25°, MEEJ7M A 1000~1 hPa 3iF 37 |2, WHAIREE oA H I H FI8dE, fikmE ok 1980 4 1

H % 2019 4 12 A3LT1 40 S 52 2741, A%, 200 hPa BA_EJLF3A = /K IAAAE[13], FsbA
A#E A T 100~1000 hPa K 27 ZH A % . EHCRAEXN ML~ 1.

Table 1. The number of layers and the corresponding pressure

=1 BEMMESE

EH 1 2 3 4 5 6 7 8 9 10 11 12 13
S (hPa) 1 2 3 5 7 10 20 30 50 70 100 125 150
EH 14 15 16 17 18 19 20 21 22 23 24 25 26
K% (hPa) 175 200 225 250 300 350 400 450 500 550 600 650 700
JEH 27 28 29 30 31 32 33 34 35 36 37
% (hPa) 750 775 800 825 80 875 900 925 950 975 1000

32. MRAE
FATE SO 5 =K GBI~ 5O
1A
Z(v)= V'\[ S dv
A BZBUK(BOK) L, s RIS TVHE, v Ik sl XA
FATE XA ) K S B 5O
V =>">">V(z)dtdzdp

A VR ERATE L S e Y Y R R R RN M R T B T2 T R 5 K GRS KR VKOK) 2 B A A
Nt E IR IR B, R E G, Dy T B & s SR 2

T A i £ (leaf area index) SURRIFTHIAR R &L, A48 HAL T HIAN BAEY A S AR o o T AR R £
o B mEAREEL = ob AR A S E AN . TR AR R B (LAL HR 2eR 1S

LAl = 0.75p) " > (L, -B;)m

A, Ly IR, By K T3, n AR jARIET R EG m O IEbREG ORI T
4, EHRRIKESERRTHHE

ZAK—IRIRANTCOAERT ORI K, A hRAK. UOKFHREK, SR RA S R4 Hr 23 TR i
WASIKCLEUKOK, REIREIRS I =K G ES
4.1. BERKEENRES T

ST 78 X A5 PN 40 4F 14 25 ool A K ATVKOK 3% B8 A A ATAEARIEAT SR AN, o BT e H R4 FAEAR AR
1, HXFEAR R AR A AR M F5 40 BT [14] [15] [16] [17]. MIE] 2 F3ediTr] LB HIAS K FIUK K AR TE RO
—, WK 11 AtrEERe, 37 1.687mgkg ™, 2 A/, VA 1.041 mgkgt, He HHaTF
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WA, R—FHEMIRE AN ERE 2, KEDHEHEARF[L8] [19]; IKKEEMMER—EH, W
sk, MK, Hrbhs A&, 588 0292mgkg™t, 2 AM&%E, 58N 0.678mgkg?t, MEHZE 2
%, HEWESKEEMR, H2 A hEd, oKEEHZ 2 AhEE.
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Figure 2. The whole layer of liquid water and ice water
changes from month to month
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Figure 3. The whole layer of liquid water and ice water va-
ries from year to year

3. EERSIKFIKKEPREN

M 3 HfFH, 3T 40 SELAAEEL 3 FRAEH, I 40 4E DR A Ik X AV KR PK K 380 R I R A5 34
I A RS RS SRR SR — 5201, X A\ 55— B s ket o ) 7 8 v R
HR T b X R A T IR SE B a3 . 2000 ELAHT, A K G BDERK, WMEKETERZNED
7£ 1990 4E, fKME N 2.628 mg-kg ™, /DI 1985 4E, #fE A 0.531 mg-kg ' HiE SEMES 2%,
7E 2000 4F DL A2 M B 20620, 2006 4 15 R AH 2.000 mg-kg ™ A1 2002 4 (85 /)ME 0.889 mg-kg A3 HH 2
%52 VOKEBARN TSRS EREEAN, BAFEMTE 1981 4, &8N 0453 mgkg', BEHEMTE
1986 4E, il 0.902 mgkgl, WEAHZE AL, BORASMEME HILAE 2000 4 LART, #0k 20D
A, HARIRIR .
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42. BETKEEBNZ=ESH

KT 40 A% B m/KEENRZER S EFAT R, ARG HTH S PEH K 40 K5, W
JZUKOK & A% S P A B R LR, MW i b A4 B E SR fE—aE — MKk EERE
X, VKKEEAE 1.000 mgkg P AL, SAMIER T 25 mgkg™, MWEBEMNMIKE, OKEEDS A,
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Figure 4. Lattice point distribution of liquid water con-
tent in the whole layer
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Figure 5. Lattice point distribution of ice water content
in the whole layer

E 5 BEKKSERRNH

4.3. BEZTKRE . SH EREFHE
N T RENBTEIN I SR AN T MR KR P KK FE B0 A, BT DO BIF 729 B P 110 B 422 17 A 4 i i

b, SRECZ KT RIESR 2T A,
BEKKEE (GEEIE

0.3
175 0.25
300
- 500
% 0.15
2 700
0.1
825
0.05
925
0
55 60 65 70 75 80 85

mg/kg

lon

Figure 6. Zonal profile of ice water content
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Figure 7. Zonal profile of liquid water content
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MEB T ] 6 FR AT DLE H, VKK & SRR X E B4 /E 5 2 500~300 hPa 2 [f], HRfE HELE 4R
%63 1%, AF T 03mgkg ", HAZREREIEFE /N, WHAESKKS ERT R, SRREKESGEE
7 v, 7E 500 hPa PA_EJLF AKX I, XAAMEBE, &2 R R, WA KIEGE, KMl
X F= BT 825 hPa BiHiL, ZR PGB A — N RAEH O, WAEIAS] T 0.6 mg-kg ' LA 1.

MR FIFIE A 8 ATLAEFI, VKK & B K AE X 5 4 i T PSR — 8, 245 52 500~300 hPa 2 [,
WAETE 0.3 mo-kg ™, FEMmAERFE R, ALRRZE A —SaOKS &, BTz X AR, BRI,
LA VOK S B FohalER, KRERSKEERF:E, WEXH T 08 mgkgt bl L, ®ik
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Figure 8. Vertical profile of ice water content
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Figure 9. Vertical profile of liquid water content
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Figure 10. Diagram of the difference of ice water con-
tent between the two decades before and after
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Figure 11. Diagram of the difference of liquid water con-
tent between the two decades before and after
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FERCR AR ARG AR H 2 H AT SR (1 — IR BRI 7 1 1) 5 B A, R S AR
FERCRBL I — R B HRFAE . A SCHTE U AR B9, i R AE AR G AL BEBLTEY
BEL WL BR WA, VEHEAREFLALNK.
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Figure 12. Leaf area index distribution of low vegetation
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