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Abstract

To evaluate the suitability of the domestic TK001 ground-based microwave radiometer over the
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Qinghai-Xizang Plateau, continuous radiometer observations from October to December 2025 at
Xining station in Qinghai Province were compared with concurrent radiosonde data. The retrieval
accuracy and error characteristics of vertical profiles of temperature, relative humidity, and water
vapor density were analyzed, and typical rain and snow weather events were examined for applica-
tion validation. Results indicate that the TK001 radiometer performs reliably overall during the
plateau autumn and winter seasons. The temperature retrieval exhibits the highest accuracy (R =
0.91), followed by water vapor density (R = 0.89), both of which clearly capture the near-surface
inversion structure characteristic of the plateau. The relative humidity retrieval shows a lower ac-
curacy (RMSE = 13.43%) with a systematic dry bias. The errors in all three profile types exhibit a
common feature of being largest near the surface and decreasing with height, which is closely re-
lated to the frequent occurrence of boundary-layer inversions and the extremely low water vapor
concentration in the lower layers over the plateau. During rainfall events, the radiometer effectively
captures the rapid accumulation and dissipation of water vapor; however, under snowfall condi-
tions, data reliability decreases due to snow accumulation on the radome and scattering interfer-
ence from solid hydrometeors. This study confirms that the TK001 radiometer has the potential for
operational application over the Qinghai-Xizang Plateau and can provide valuable profiling data for
numerical weather prediction assimilation and boundary-layer monitoring. However, further de-
velopment of locally adapted retrieval algorithms tailored to the unique atmospheric conditions of
the plateau is necessary.
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Table 1. Statistics of overall errors between radiometer products and radiosonde data
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Figure 1. Distribution of three-element profile errors with height
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Figure 2. Comparison of temperature profile observations

[ 2. iR BRI b

DOI: 10.12677/0jns.2026.145072 689 FIAR R


https://doi.org/10.12677/ojns.2026.145072

KERE 25

JZ
SO =N WL N0 OO

2
O =N Wk Lo O

— FHUEE  — RS
11H14H 11H18H 11H24H 11H25H 11H26H 11H27H 11H28H 11H29H
20:00 08:00 08:00 08:00 08:00 08:00 08:00 08:00
. k?z .
0 50 1000 50 1000 50 1000 50 1000 50 1000 50 1000 30 1000 50 100
11A30H 12A1H  12A2H  1RASH 12B7H  12A9H 12A11H 12A14H
08:00 20:00 20:00 20:00 20:00 20:00 20:00 08:00

0 50 1000 50 1000 50 1000 50 1000 50 1000 50 1000 50 1000 50 100
FER IR /%

Figure 3. Comparison of relative humidity profile observations
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Figure 4. Comparison of water vapor density profile observations
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Figure 5. Two-dimensional spatiotemporal distribution of relative humidity and water vapor density during a rainfall event
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Figure 6. Plot of the integrated water vapor content over time during a rainfall event
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Figure 7. Two-dimensional spatiotemporal distribution of relative humidity and water vapor density during a snowfall event

7. FREELRMEINRE . KAIBERE %S HE

20

—
W
1

i VA& & /mm
S
1

| et

0

1106 oW 1106 QAT 1106 ogi 1106 12 (106 168 1106 208
B %

Figure 8. Plot of the integrated water vapor content over time during a snowfall event

& 8. FORMFFIIENIAN KRS ERERTEEILE

DOI: 10.12677/0jns.2026.145072 692 ESREL 2


https://doi.org/10.12677/ojns.2026.145072

PL 2025 4F 11 A 6 HP g X — b F RS RN, B 7. B8 R Tzl R AR E . K
TR P T BV AR R AR Ay KR R AE

510 A 14 HEEKANMIAFE, Sk b S g iR 2 IR & A S ST RHIE . midE R X (RH >
60%)-5 7KV P WA E B4 55 325 B (02~16 B) ™A% JE BRTE 2 km CA R A EW, 3km DAL m SRR A
AR (<20%), MAAKIKAEENRTS . RIS BAE 22 I BT KA T 5 mm £ 45 MR ARAEIX 6], B 23
IR B I 9B, BUEMUT A 22 mm DL b S5 A @R TSRS S, ZRBHIER G MK
TREIE TS I K 2 B2 3R TH AR 5 Rl B R /KR X 8 S T AR PR R R B V5 o BRARFIER B, TR
JRBES . RAKVR S EAMET, MRS THENUE 5 FE M b B2 IwAS, B ELS 4] § 5 SUROCEE
2, TEXRNZRR AL FEIAT IR Z TR, 75 A AT 508 B4z 5 B BB

5. &g

ABEFEHM 2025 4 10 J A2 12 AHEEE T T -+ B4 TG0 TKO01 Y [F 7 B e i 1 i
R EE, 5 RN BORIIEAT FIE XL, RGEVHAL iz T HE T R R AR . AR A XHE
FERUKI R L B2 SR e, JFSS SR BRI B R RREAT TR . EEESR T

(1) TKOO1 U S5 75 e Jr b XS AR R I O W] S AOPRIN B8 0 SRS e VE o TS S IR P A e
REMSHEMR S = IR RK . A LRGSR 454 s KV LRI, BB R GV 22 AR
PR A A, SBARGET W, W 1 AR 5 R R B AL .

(2) REMTEE A RA EZF N ZRAE, B @ ERR IR M E DI G IR EE 2R LR
PRI S), R A SR e SRt R A 110 GRS T s AR P R 2 U (E E AR AE 2 km
LU 3 /2 (RMSE i 20%), 5 = JFE R KPR BEMRAR S B imi sTmit 5 5 Gl LA 9% KR
WREFMED T 2 km LUFRLAEN, 2 km PLERGEWSERESE, HNE 1S KR EEEPERS
)2 KD BERFALE -

(3) MARARLAE R IR 7 AR THE R ML 7, (H thdaR 7 R R Ik ERERI S AE T, R
THRERS A AR K I IR AR TR 5 RIS 2, AR /KRS 5 R SO T4 D B /KR I TR ) RS 25 e
PRSI R, BORERIE A8 A2 BUROKIORE SR B R A /Bl T5 RS 32, AT BN+
W RIS T )BT PO e 1) v AR R

ABFFEUESE T TKOO1 LA S v F 28 78 75 58 e J it DOV 5546 N A 0, s B 8] 73 3 2 i 2 B 46
77 it A R R A i SR AR B . AR AN 2, DR B A PR R R 5 R R I K
KBRS R B B S . R, AR FEAAAE U RIR: B, BERRERMITON =11,
PR A ST T A 25 18 7™ A% 3 T T35 T IR A v 2370, AR AN R 23745 (0 2 B 20 At i SR 30T 400 12k
REA Rt — P IRIE; HIK, BUA RIEEIRAMALIEEE AL, KRN ESEREMF MR ERE . R
KR AR TAR: (1) BT — A58 B B RIESE NN b, RGP IZER M THE R AR (&
A RIRMVEREA AR (2) AR R A [P AU AR =S Bk, M X 21 2R (T3 %)
MRS SR /BET) A A BP #2246 S s i [12], JF5 T B RE T RGEHI 58 X
UEARS X EL, - 5502809 TKOO T 5 3hf 6 75 5 et i AR e 55 1 78 2 4 (R dpe DAL A PR S 387 56

P
(1] #AT, fRbesk, EBESS, S HOMEMON IS VORI /E RN 22 I FUR B[], BIA) U %R, 2013, 24(5):
576-584.

[2]1 XUEJE, FISCTE, x|, 25 HIRRER AR SHH R K S R ZE R T A T]. MR G AR, 2015, 26(5): 626-635.

DOI: 10.12677/0jns.2026.145072 693 SR/ A=A


https://doi.org/10.12677/ojns.2026.145072

KHENE 55

(10]

[11]

[12]

[13]

[14]

ffFERs, ERAE, AL, & R R MR AR ST BRI 0-10 km RSB ARG 7 [I]. HAF LR,
2016, 32(2): 163-171.

A, BRBHZR), 220, REMBEE SR A T [I]. RGUKSTFFEEE, 2025, 42(2): 19-21.

g, T, %, & HEEFEES T SR B T[], BRIERR, 2021(5): 47-54.

TROS, IR, AR, & iR R ST ORI R LR S P S TS AT ). MRS R AR, 2023, 43(4):
71-83.

Zetde, WUHEE, T, & BT RO S AL O SR T[], ISR AR, 2026, 46(1): 31-42.
R, XGE5E, BREBN, . QFW-6000 B fis 4 it T 75 AR e Vg b BRI M BB 1) 2 T[T, RAB RS9 (H AR
BEEEAR), 2023, 49(6): 97-103.

AT, AR, KA, & BT RO ST R T L R E PIRIE S AL )], BUERE B TR K
243, 2026, 41(2): 216-222.

IREEDR, dkSCRI, JTER, 5. TR S T SO I T R R R AR O ROR SRR R T[], BN K, 2019,
38(3): 1-11.

Tk, FAER, HEWM, . BB S RO TR RS M) MR AR, 2019, 38(2):
356-364.

MR, kR, BT, 5. =R X T 4R T R S BRI 4 BRI AL (0], 1 B L < %
%, 2021, 41(2): 125-134.

el o, SR, 25 TKO01 BUE = b B Ao a5 1175 76 e b X PR M RE VR4 (1] M E R AR, 2026(3):
13-17.

TRR L. 3T Hb ISR A T B 1 R IRV R 28 S R A AU [D]: [t 2408 3], B RS B TR K, 2020.

DOI: 10.12677/0jns.2026.145072 694 ESREL 2


https://doi.org/10.12677/ojns.2026.145072

	青藏高原地区地基微波辐射计的适用性评估研究
	摘  要
	关键词
	Suitability Evaluation of a Ground-Based Microwave Radiometer over the Qinghai-Xizang Plateau
	Abstract
	Keywords
	1. 引言
	2. 研究区域与数据
	2.1. 研究区域背景
	2.2. 研究数据
	2.3. 数据匹配与处理方法
	2.4. 辐射计反演算法简介
	2.5. 误差评估方法与分组对比策略

	3. 结果分析
	3.1. 误差随高度分布
	3.2. 垂直廓线对比

	4. 典型天气过程应用分析
	4.1. 降雨
	4.2. 降雪

	5. 结论
	参考文献

